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I. Introduction 

This document describes the procedures used to develop groundwater, surface water, 

and soil Cleanup Target Levels (CTLs), provides the equations used for calculating these 

values, and identifies the sources of input values for these equations.  In addition, this 

document presents information regarding the derivation of site-specific soil CTLs, including 

methodology for selection of the appropriate input values for their calculation.  

Groundwater CTLs (GCTLs) designated in Table 1 by the notations “Primary Standard” 

or “Secondary Standard” correspond to the numerical standards listed in Chapter 62-550, 

Florida Administrative Code (F.A.C.), Drinking Water Standards, Monitoring, and Reporting.  

GCTLs not listed as Chapter 62-550, F.A.C. standards are designated in Table 1 with the 

notation “Minimum Criteria.”  Minimum Criteria GCTLs were developed based on health 

considerations and aesthetic factors.  GCTLs based on the protection of human health are 

calculated using a lifetime excess cancer risk of one in a million (1 x 10-6), or using a hazard 

quotient of one (1.0).  These are designated in Table 1 by the notation “Carcinogen”, or 

“Systemic Toxicant” below the CTL, respectively.  GCTLs based on aesthetic considerations 

are designated in Table 1 by the notation “Organoleptic” below the CTL.  Aesthetic 

considerations include altered taste, odor, or color of the water.  While these factors do not 

pertain to health directly, they nonetheless degrade the quality of the water, and therefore its 

suitability as a drinking water source.  This version has dropped GCTLs based on the Practical 

Quantitation Limit (PQL), and therefore all GCTLs in Table 1 are either primary or secondary 

standards, or based on human health risk calculations or aesthetic considerations.   

Freshwater and marine surface water CTLs (SWCTLs) listed in Table 1 that are 

equivalent to the numerical standards set forth in Chapter 62-302, F.A.C. are designated in 

Table 1 by the notation “62-302” below the standard.  Where such standards do not exist, 

SWCTLs are either based on protection of aquatic organisms, protection of human health, or 

nuisance considerations.  CTLs protective of aquatic toxicity are designated in Table 1 by the 

notation “Toxicity Criteria” below the standard.  CTLs protective of human health were 

calculated using a lifetime excess cancer risk of one in a million (1 x 10-6) or a hazard quotient 

of one (1.0).  These are designated in Table 1 by the notation “Human Health” below the 

standard.  CTLs based on nuisance considerations are calculated considering factors that do 

not affect risks to health and the environment, but nonetheless degrade the usability of the 

water.   FPL-040-008
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Soil CTLs (SCTLs) presented in Table 2 were developed based on direct human contact 

(i.e., direct exposure), and based on soil acting as a source of groundwater or surface water 

contamination (i.e., leachability).  This version includes changes to the leachability SCTLs 

protective of groundwater, because of the replacement of GCTLs based on PQL values with 

their respective health-based value.  The approaches used for calculating SCTLs are largely 

based on earlier efforts made by the United States Environmental Protection Agency, USEPA 

(1996a, 1996b).  Based on input from the Methodology Focus Group of the Contaminated 

Soils Forum, this version includes significant modifications to several exposure assumptions, 

and these are discussed in detail in Section V.  In addition, a qualitative analysis of the 

uncertainties associated with development of CTLs is also included.  Although direct human 

contact SCTLs for various exposure scenarios can be calculated using the methodology 

presented here, this report focuses on only two scenarios: exposure from residential and from 

commercial/industrial land use.  SCTLs are based on default assumptions and are intended to 

be broadly applicable.  Site-specific characteristics can be used to develop site-specific 

SCTLs.  Methods for calculating these site-specific SCTLs are discussed. 

II. General Concepts and Approaches 

A. Risk or Hazard 

1. Cancer Risks 

Regulatory agencies currently view risks from carcinogens differently from non-cancer 

health effects.  For most chemicals, carcinogenicity is assumed not to have a threshold, and 

even very small doses are assumed to pose some (albeit small) risk of cancer.  In this view, 

safety must be defined as some risk (i.e., probability) of cancer so small as to be considered 

insignificant.  For Chapter 62-777, F.A.C., a lifetime excess cancer risk of 1 x 10-6 (one in a 

million) is used for calculating CTLs for carcinogens.  The USEPA has developed 

measurements of cancer potency of carcinogens, which are termed cancer slope factors 

(CSFs).  CSFs are calculated through various low-dose extrapolation procedures and 

represent the increase in lifetime cancer risk per unit dose, with the CSF in units of 1/(mg/kg-

day). 

There are cases in which carcinogenicity can be assumed to occur only after some dose 

or threshold is reached, depending on the mode of action by which the contaminant is thought 

to cause cancer.  For example, chloroform is classified by the USEPA as probable human 

carcinogen, but a recent review of chloroform carcinogenicity studies has prompted the 

Agency to conclude that cancer occurs only at relatively high exposures.  The USEPA FPL-040-009
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considers the chloroform oral Reference Dose (RfDo) developed to protect against non-cancer 

endpoints adequate to also protect from cancer. 

2. Non-cancer Hazards 

All non-cancer health effects are assumed to have a dose threshold.  That is, it is 

assumed that below some dose, the effect does not occur.  A chemical can often produce 

many different types of adverse health effects, each with its own threshold.  If the threshold for 

the most sensitive health effect can be identified — the effect that occurs at the lowest dose — 

limiting exposure to produce doses below that threshold should protect against all of the 

effects of the chemical.  This concept is the basis for the USEPA reference dose (RfD).  The 

USEPA examines toxicity data for a chemical, identifies the most sensitive effect, and then 

determines a dose sufficiently low enough to prevent that effect from occurring in the most 

sensitive individuals.  Because environmental exposures can be long term, the dose is actually 

a dosing rate (amount of chemical per day), and it is intended to protect against toxicity for 

exposures that range up to a lifetime.  Reference doses are specific to the route of exposure 

(ingestion, dermal contact, or inhalation).  Therefore, the development of CTLs for each 

medium must use the RfDs for the relevant route(s) of exposure developed by the USEPA or 

through route-to-route extrapolation, as discussed in the following section. 

For hazard calculations, the projected exposure dose divided by the applicable 

reference dose is termed the hazard quotient.  CTLs are calculated based on a hazard 

quotient of 1.  This means that the chemical dose implicit in the standard is equivalent to the 

maximum safe dose developed for that chemical by the USEPA for lifetime exposure.  

It is important to point out that the toxicity values developed by the USEPA — the 

reference doses and cancer slope factors — are developed conservatively.  That is, in view of 

uncertainties in the risk assessment process, they typically have a “safety buffer” built in.  As a 

result, it is more accurate to state, for example, that a CTL corresponds to a risk “that is less 

than one in a million” rather than to state that it poses a risk “equal to one in a million.” 

B. Toxicity Values 

1. Primary Sources 

Calculation of a risk-based CTL requires a chemical-specific toxicity value, either a RfD 

or a CSF.  The toxicity values and their sources/bases are provided in Tables 5a and 5b.  

When available, these toxicity values are taken from various USEPA sources.  These sources, 

in order of preference for CTL development, are: FPL-040-010
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1) Integrated Risk Information System (IRIS). 

2) National Center for Environmental Assessment (NCEA) provisional toxicity 

values. 

3) Health Effects Assessment Summary Tables (HEAST).  

4) Office of Pesticide Programs (OPP), Reference Dose Tracking Report; or 

Office of Water, Drinking Water Regulations and Health Advisories; or upper 

intake limits developed by the National Academy of Sciences (NAS, 2001); or 

withdrawn values from IRIS or HEAST. 

Note: The last category consists of several sources of roughly equal preference.   

2. Secondary Sources 

Alternative approaches can be used when no toxicity values for a given chemical are 

available from any of the primary sources discussed above.  For Chapter 62-777, F.A.C. 

chemicals, some toxicity values had to be extrapolated using a combination of several 

approaches, including route-to-route extrapolation, surrogate values, the TEF approach, and 

extrapolation from occupational exposure limits.  Most of the toxicity values not available from 

the USEPA were derived using route-to-route extrapolation.  A few more were based on 

surrogate values and the TEF approach.  Only one CTL was developed using occupational 

exposure limits.  Each of these extrapolation methods is described in the following sections.   

a) Route-to-route Extrapolation 
Often, inhalation and dermal toxicity criteria are not available.  In these cases, 

route-to-route extrapolation can be used to expand upon published toxicity values for one 

route of exposure to develop toxicity values for other routes.  For example, the oral toxicity 

value can be used to derive corresponding inhalation or dermal values (see Appendix B).  

Intake from different routes is not necessarily equivalent, and information regarding 

toxicokinetics of the chemical (or assumptions in this regard) must be taken into account when 

performing route-to-route extrapolation.  Further, route-to-route extrapolation is not appropriate 

when there is evidence that the toxicity value serving as the basis for extrapolation is likely to 

be route-specific.  If a CSF or a RfD is known or presumed to be route-specific, it should not 

be regarded as suitable for route-to-route extrapolation. 

FPL-040-011
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While the USEPA originally recommended route-to-route extrapolation as a means of 

developing toxicity values (e.g., in USEPA, 1989a), more recently they have discouraged its 

use, citing the uncertainties involved (see, for example, the discussion in USEPA, 1996b).  

While these uncertainties cannot be denied, when route-to-route extrapolation is performed 

with knowledge of the disposition and toxicity of the chemical, these uncertainties are hardly 

disproportionate to the uncertainties associated with other aspects in the calculation of CTLs.  

Further, when the alternative is to omit a particular route of exposure from the CTL calculation, 

in effect assuming that risk from this route is zero, this too is a source of uncertainty.  In fact, 

for some chemicals, the absence of a toxicity value can mean that the dominant source of risk 

is ignored.  In light of this, the cause of minimizing uncertainty is arguably best served by 

judicial use of route-to-route extrapolation in CTL development. 

b) Surrogate Chemicals 
Alternative approaches for developing toxicity values include the use of “surrogate 

values” (i.e., toxicity values for substances from the same chemical class and with similar 

toxicological properties).  The use of these surrogate toxicity values offers a means to provide 

some estimate of risk, and of acceptable concentrations, for chemicals with little or no toxicity 

information.  However, this approach carries with it significant uncertainty because small 

changes in chemical structure can produce profound differences in toxicity (compare CO and 

CO2, acetate and fluoroacetate, ethanol and methanol, for example).  Table 9 below lists the 

chemicals for which surrogate toxicity values are used in the development of CTLs presented 

in this report, the surrogate value, and the source of the surrogate value.  It should be noted 

that all of the chemicals in question are considered non-carcinogens and therefore only 

surrogate reference doses are used. 

FPL-040-012
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Table 9 
Surrogate Toxicity Values 

Contaminant 
Surrogate Oral 
RfD (mg/kg-d) 

Surrogate Contaminant 

acenaphthylene 3.0E-02 pyrene a 
benzo(g,h,i)perylene 3.0E-02 pyrene a 
chlorophenol, 3- 5.0E-03 chlorophenol, 2- 
chlorophenol, 4- 5.0E-03 chlorophenol, 2- 
dichlorophenol, 2,3- 3.0E-03 dichlorophenol, 2,4- 
dichlorophenol, 2,5- 3.0E-03 dichlorophenol, 2,4- 
dichlorophenol, 2,6- 3.0E-03 dichlorophenol, 2,4- 
dichlorophenol, 3,4- 3.0E-03 dichlorophenol, 2,4- 
hexachlorocyclohexane,delta  3.0E-04 hexachlorocyclohexane,gamma  
methylnaphthalene, 1- 4.0E-03 methylnaphthalene, 2- 
phenanthrene 3.0E-02 pyrene a 
trichlorobenzene, 1,2,3- 1.0E-02 trichlorobenzene, 1,2,4- 
trimethylbenzene, 1,2,3- 5.0E-02 trimethylbenzene, 1,2,4- 

a For acenaphthylene, benzo(g,h,i)perylene, and phenanthrene, pyrene is chosen as a surrogate 
because its RfD is in the mid-range of RfDs for other non-carcinogenic PAHs.  For all of the other 
contaminants in this table, the surrogate is chosen because it is the closest structurally-related 
compound with a RfD listed in IRIS. 

 
 

c) Occupational Exposure Limits 
Occupational exposure limits are often based on relatively extensive study in humans, which is 

an advantage.  Because they are intended for healthy adults, an adjustment must be made in 

order for them to be considered protective for a broader range of exposed individuals that may 

include some with special sensitivity.  By incorporating the appropriate “safety factor,” toxicity 

values from occupational exposure limits can be, in general, conservative and health 

protective (Williams et al., 1994).  There may be, however, some situations in which a 

chemical poses special toxicity to sensitive individuals not found in the workplace (e.g., lead in 

children), where extrapolation from occupational limits may not be appropriate.  Extrapolation 

from occupational exposure limits was only used to develop CTLs for tert-butyl alcohol. 

III. Development of Groundwater Cleanup Target Levels 

As mentioned in the Introduction, none of the CTLs presented in Table 1 are based on a 

PQL.  The equation used to calculate risk-based GCTLs for carcinogens is shown in Figure 1.  

The equation for calculating GCTLs for non-carcinogens is shown in Figure 2.   

GCTLs are based on consumption of 2 L of water per day and a body weight of 70 kg.    

Exposure is assumed to occur over a lifetime.  For non-carcinogens, a Relative Source 

Contribution (RSC) factor is included.  This represents the fraction of the total allowable daily FPL-040-013
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intake that can come from groundwater.  Consistent with USEPA methods, a default RSC of 

0.2 (20%) is used.  

1. Development of Groundwater Cleanup Target Levels for Class C 
Carcinogens 

There are some chemicals designated as Class C carcinogens (i.e., possible human 

carcinogens) for which no CSF is available.  Without a CSF, a groundwater CTL based on 

cancer risk could not be calculated.  For the calculation of GCTLs, the approach used for 

these chemicals is to reduce the GCTL calculated for non-cancer health effects by an 

additional factor of 10.  The equation used to calculate GCTLs for Class C carcinogens without 

defined slope factors is shown below.   

Groundwater CTL (µg/L) =  
L/day 2

g/mg 1000kg 70RSC 0.2
10

RfDo !"""
 

where, 

RfDo = Oral Reference Dose (mg/kg-day) 

RSC = Relative Source Contribution (20% default) 

 

The Class C carcinogens that have GCTLs based on non-cancer health effects, along 

with their RfD, are shown in Table 10 below.   

FPL-040-014
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Table 10 
RfDs for Class C Carcinogens Based on Non-Cancer Health Effects 

Contaminant CAS# Oral RfD 
(mg/kg-d) 

acrolein 107-02-8 5.00E-04 
allyl chloride 107-05-1 5.00E-02 
benomyl 17804-35-2 5.00E-02 
bromacil 314-40-9 1.00E-01 
butyl benzyl phthalate 85-68-7 2.00E-01 
chloral hydrate 302-17-0 1.00E-01 
cypermethrin 52315-07-8 1.00E-02 
dichloroacetonitrile 3018-12-0 8.00E-03 
dichloroethane, 1,1- 75-34-3 1.00E-01 
linuron 330-55-2 2.00E-03 
mercuric chloride (as Mercury) 7487-94-7 3.00E-04 
methidathion 950-37-8 1.00E-03 
methylmercury  [or Mercury, methyl] 22967-92-6 1.00E-04 
methylphenol, 2-  [or Cresol, o-] 95-48-7 5.00E-02 
methylphenol, 3-  [or Cresol, m-] 108-39-4 5.00E-02 
methylphenol, 4-  [or Cresol, p-] 106-44-5 5.00E-03 
metolachlor 51218-45-2 1.50E-01 
naphthalene 91-20-3 2.00E-02 
oryzalin 19044-88-3 5.00E-02 
paraquat 1910-42-5 4.50E-03 
parathion 56-38-2 6.00E-03 
pronamide 23950-58-5 7.50E-02 
propazine 139-40-2 2.00E-02 
thiocyanomethylthio-benzothiazole, 2- [or TCMTB] 21564-17-0 4.00E-03 
trichloroacetic acid 76-03-9 1.30E-02 

 

IV. Development of Surface Water Cleanup Target Levels 

As mentioned in the Introduction, SWCTLs are based on numerical standards set forth 

in Chapter 62-302, F.A.C., aquatic toxicity criteria and human health risk calculations using a 

lifetime excess cancer risk of one in a million (1 x 10-6) and a hazard quotient of 1.0, and on 

nuisance considerations.  While some SWCTLs are derived based on human health risk 

calculations and others are based on aquatic toxicity, the goal is to provide surface water 

CTLs protective of both human health and the environment.  SWCTLs are presented in Table 

1.   

A. Human Health 

The equations used to derive SWCTLs based on human health risk are shown in Figure 

3A.  There are separate equations for carcinogens and non-carcinogens.  Both equations are 

based on the partitioning of the contaminant from surface water to fish, and ingestion of the 

contaminated fish by humans.  Critical exposure inputs in the equation include a fish ingestion FPL-040-015
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rate of 17.5 g/day, a body weight of 76.1 kg, and a chemical-specific bioconcentration factor 

(BCF).  The fish ingestion rate of 17.5 g/day corresponds to the recommendation presented in 

a recent USEPA document (USEPA, 2000a).  The BCF represents the ratio of the 

concentration of the contaminant in fish to its concentration in surface water.  BCF values 

used to calculate SWCTLs based on human health risks are presented in Table 11. 

Table 11 
Bioconcentration Factors (BCF) and resultant Surface Water Cleanup Target Levels 

(SWCTL) 

 

Contaminant BCF  
(L/kg) 

Source 
of  BCF 
Value 

SWCTL 
(mcg/L) 

Acrylamide 3.16 EPIWin a 0.3 
Acrylonitrile 30 AWQC b 0.3 
Alachlor 102 EPIWin 0.5 
Atrazine 9.77 EPIWin 2 
Azobenzene 10.0 EPIWin 4 
Benzidine 87.5 AWQC 0.0002 
Benzotrichloride 200 EPIWin 0.002 
Benzyl chloride 11.8 EPIWin 2.2 
Bis(2-chloroethyl)ether 6.9 AWQC 0.6 
Bis(2-chloroisopropyl)ether  [or Bis(2-chloro-1-
methylethyl)ether] 2.47 AWQC 25 
Bis(2-ethylhexyl)phthalate  [or DEHP] 130 AWQC 2.4 
Chlorobenzilate 891 EPIWin 0.02 
Chloronaphthalene, beta- 202 AWQC 1700 
Cyhalothrin [or Karate] 1100 EPIWin 20 
Dibromobenzene, 1,4- 165 EPIWin 260 
Dichlorobenzene, 1,4- 55.6 AWQC 3.3 
Dichlorobenzidine, 3,3'- 312 AWQC 0.03 
Dichlorodiphenyldichloroethane, p,p'-  [or DDD, 4,4'-] 53600 AWQC 0.0003 
Dichlorodiphenyldichloroethylene, p,p'-  [or DDE, 4,4'-] 53600 AWQC 0.0002 
Dichloroethane, 1,2-  [or EDC] 1.2 AWQC 40 
Dichloropropane, 1,2- 4.1 AWQC 16 
Dicofol  [or Kelthane] 1460 EPIWin 0.007 
Dimethylphenol, 3,4- 10.4 EPIWin 420 
Dinitrotoluene, 2,6- 8.26 EPIWin 0.8 
Dioxane, 1,4- 3.16 EPIWin 130 
Dioxins, as total 2,3,7,8-TCDD equivalents 5000 AWQC 6E-09 
Diphenylhydrazine, 1,2- 24.9 AWQC 0.2 
Epichlorohydrin 3.16 EPIWin 140 
Heptachlor epoxide 11200 AWQC 0.00004 
Hexachlorobenzene 8690 AWQC 0.0003 
Hexachlorocyclohexane, alpha-  [or BHC, alpha-] 130 AWQC 0.005 
Hexachloroethane 86.9 AWQC 3.6 
Hexazinone 5.30 EPIWin 27000 
Nitroso-di-ethylamine, N- 3.16 EPIWin 0.009 
Nitroso-dimethylamine, N- 0.026 AWQC 3.3 
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a Value estimated from Kow data using USEPA’s Estimation Program Interface Suite (EPIWIN) . 
b Value obtained from USEPA (2002c).   

B. Aquatic Toxicity Criteria  

 Criteria based on aquatic toxicity are designated by the notation “Toxicity Criteria” 

below the standard.  Generally, toxicity information from aquatic animals is used to calculate 

surface water CTLs.  In some circumstances, data from aquatic plants can also be used, as 

explained in Figure 3B.  Basically, the procedure involves identifying the most sensitive 

relevant species and the median lethal concentration (LC50) of the chemical in that species.  

The LC50 is then divided by 20 to obtain the SWCTL. 

V. Development of Soil Cleanup Target Levels 

Default SCTLs based on direct exposure or on leachability to groundwater or surface 

water are presented in Table 2.  These are expressed in mg/kg dry weight and, therefore, the 

user should convert any wet weight concentrations to a dry weight basis before they are 

compared with the respective SCTL.  As mentioned in the Introduction, default SCTLs 

presented in this version were developed with input from the Methodology Focus Group of the 

Contaminated Soils Forum, and include a number of refinements, incorporating emerging 

science to create a better tool for estimating the hazards and risks associated with 

contaminated soils.  Presented below is a brief summary of the changes included in the 

current technical report.   

Contaminant BCF  
(L/kg) 

Source 
of  BCF 
Value 

SWCTL 
(mcg/L) 

Nitroso-di-n-butylamine, N- 21.1 EPIWin 0.04 
Nitroso-di-n-propylamine, N- 1.13 AWQC 0.5 
Nitroso-diphenylamine, N- 136 AWQC 6.5 
Nitroso-N-methylethylamine, N- 3.16 EPIWin 0.06 
Pentachlorobenzene 1910 EPIWin 1.8 
Pentachloronitrobenzene 746 EPIWin 0.02 
Simazine 4.56 EPIWin 8 
Tetrachlorobenzene, 1,2,4,5- 746 EPIWin 1.7 
Trichloroethane, 1,1,2- 4.5 AWQC 17 
Trichloropropane, 1,2,3- 11.2 EPIWin 0.2 
Trifluralin 2580 EPIWin 0.2 
Vinyl chloride 1.17 AWQC 2.7 
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" Default assumptions regarding gastrointestinal absorption have been changed to be 

consistent with new USEPA guidance.  When chemical-specific values for 

gastrointestinal absorption are unavailable, a default gastrointestinal absorption value of 

100% is used.  

" Assumptions regarding the adherence of soil to skin have been updated to reflect the 

results of recent research. 

" Body weights used in the SCTL equations have been updated to reflect new information 

from the National Center for Health Statistics (NCHS).   

" Body weights for the aggregate resident are now calculated using a more refined 

averaging procedure.  Rather than average assumed body weights for two broad age 

intervals (1 to 6 years and 7 to 31 years), actual data from yearly increments from ages 

1 to 31 years are averaged.  

" The method for estimating exposed surface area of the skin has changed.  Surface 

areas are now calculated from new body weight data using allometric scaling.  Exposed 

skin surface area is now based on the areas of specific exposed body parts (e.g., head, 

lower arms, etc.) consistent with new USEPA guidance.  

" Acute toxicity SCTLs were modified for some chemicals, based on recommendations of 

the Contaminated Soils Forum.  

" Assumptions regarding inhalation rates have been modified to permit better time-

averaging for inhalation exposure.  

" Several toxicity values provided by the USEPA have changed since the last report.  

These have been updated.  Also, CTLs for new chemicals have been added.  

" The USEPA Technical Working Group for Lead has calculated new background blood 

lead concentrations for adult women.  Calculation of the industrial SCTL for lead has 

been revised using these new data, following the Group’s recommendations.  

As with SCTLs previously developed, there are a number of limitations that are 

important to acknowledge:  

1)  The SCTL methods for direct human exposure presented in this report are based 

on protection of human health only.  Soil contamination guidance concentrations to 

protect non-human species and ecosystems are very much dependent upon the 

site characteristics and species present and are therefore difficult to generalize.  
FPL-040-018



  February, 2005 
 

 18

Under some circumstances, the SCTLs based on human health may not be 

protective of other species.  For example, SCTLs for some metals (cadmium, 

mercury, nickel, selenium, and zinc) exceed concentrations shown to produce 

phytotoxicity (USEPA, 1996b).   

2)  The SCTL methodology described here is based on direct exposure and 

leachability only, and does not consider intake and human health risks that may 

occur via indirect pathways such as uptake into plants and animals that are used 

as a food source1. 

3)  The SCTL methodology does not address odors or staining in soil.  As such, 

depending upon the setting and the management of a site, the SCTLs described 

here may not address all of the potential issues of concern.   

A. Development of Default SCTLs 

1. Direct Contact SCTLs Based on Chronic Exposure 

a. Equations for Calculating Direct Contact SCTLs 
The equations for calculating SCTLs based on direct contact are shown in Figures 4 and 

5.  These equations are functionally equivalent to those used by USEPA Region 9 in 

developing their preliminary remediation goals (USEPA, 2002b).  One equation is provided for 

calculating SCTLs based on non-cancer health effects and another for calculating SCTLs 

based on cancer risk, if appropriate (i.e., if the chemical is regarded as a potential carcinogen).  

For chemicals with both cancer and non-cancer health effects, the SCTL is based on the most 

sensitive endpoint.  Both equations consider intake from ingestion of contaminated soil, 

dermal contact with the soil, and inhalation of contaminants present in soil that have volatilized 

or have adhered to soil-derived particulates [dust].  The combined impact of exposure from all 

three routes2 simultaneously is used to calculate the SCTL.  For purposes of discussion, this is 

termed the multi-route approach.  

In their Soil Screening Guidance: Technical Background Document (SSG, USEPA, 

1996b) the USEPA has employed a somewhat different approach from the one used here.  In 

                                                 
1 Intake via food uptake is not regarded as a major exposure pathway for most contaminated sites.  For special 

circumstances where individuals may make extensive use of crops or animals on contaminated soils, these SCTLs may 
not be appropriate.   

2 In this context, route refers to route of entry into the body, such as through dermal contact or inhalation.  Pathway refers to 
the means by which chemicals in soil (or other environmental media) reach the body, such as volatilization into the air, 
direct contact with the skin, migration to groundwater that is used as a drinking water source, etc. 
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the SSG, SSLs1 for a chemical are calculated separately for ingestion and inhalation 

exposure, in what could be called a route-specific approach.  In determining an SSL based on 

direct contact, the lower of the two values for a chemical would be selected.  As a general rule, 

dermal intake is ignored unless there is evidence in the literature of substantial dermal 

absorption of the chemical (e.g., pentachlorophenol).  In such instances, some adjustment of 

the SSL is made to account for this uptake. 

The principal advantage of the multi-route approach is that it is easier to defend on 

conceptual grounds.  An individual will be exposed to contaminated soil by all three routes 

simultaneously in the vast majority of cases.  The multi-route approach considers the risk or 

hazard from a chemical to an individual to be the sum of the risks or hazards from each of 

these exposure routes.  The route-specific approach, in contrast, considers the risk or hazard 

posed by each route of exposure in isolation and makes the implicit assumption that risks or 

hazards from exposure to a chemical by multiple routes are unrelated, even if they involve the 

same target organ.  Such an argument could be made if the toxicity posed by the chemical is 

route-dependent (i.e., is associated specifically and exclusively with a particular route of 

exposure).  This situation is seldom the case.  For the vast majority of chemicals, the toxicity 

upon which the SSL/SCTL is based is systemic in nature.  That is, the reference doses and 

slope factors used to calculate the soil values are based on systemic toxicity endpoints, and a 

chemical reaching the target organ from any and all routes is likely to contribute to toxicity2.  

Under these circumstances it is difficult to consider the risks from the various routes of 

exposure to be less than additive. 

From a practical standpoint, the difference between the values derived for a given 

chemical by the multi-route and route-specific approaches is relatively small, provided both 

ingestion and inhalation toxicity values are available and the risk from dermal exposure is 

small.  In basing an SSL on only one route of exposure, and ignoring other routes, the 

route-specific approach will tend to underestimate exposure and risk.  Assuming for the 

moment that risks from dermal exposure are negligible and that the lower of the ingestion and 

inhalation SSLs is selected, the maximum underestimation of risk would be by a factor of two.  

This maximum underestimation would occur when ingestion and inhalation risks from a 

chemical in soil are equal.  Under these circumstances, choosing either the ingestion or 

inhalation SSL as the value for that chemical will capture only 50% of the total risk.  In 

situations where risk from soil contamination is dominated by one exposure route — ingestion, 

                                                 
1 The USEPA Soil Screening Guidance soil concentrations are termed Soil Screening Levels (SSLs).  The Florida soil 

values are termed Soil Cleanup Target Levels (SCTLs). 
2 The amount of chemical reaching the target organ can be affected by the route of entry through physiological processes 

such as extent of local vascularization, diffusional barriers, presence or absence of transport mechanisms, pre-systemic 
elimination, and distribution.  Such differences can be taken into account through estimation of relative systemic 
bioavailability from different routes. 
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for example — ignoring other routes has little effect on risk, and the error introduced into 

health-based soil target level development by the route-specific approach is minimal.  In this 

situation, the multi-route and route-specific approaches should yield comparable health-based 

soil target levels. 

Although the difference between soil target levels calculated using the multi-route 

approach and those calculated using the route-specific approach may in theory be small, the 

latter approach may yield results not wholly compatible with baseline risk assessments.  In 

baseline risk assessments, the hazard index for a chemical is calculated from the sum of the 

hazard quotients for each of the exposure routes.  When a soil target level is based on 

exposure from only one of those routes, it can provide a different indication of hazard 

potential.  To illustrate the potential problem, suppose a site has Chemical A in the soil at a 

concentration just below a soil target level developed using a route-specific approach.  

Because the concentration of Chemical A is below the target level, the risk assessor for the 

site might choose to drop it from the baseline risk assessment.  If it is retained, however, its 

hazard index could be as high as 2.0 (based on the discussion in the preceding paragraph).  

Any value greater than 1.0 signals a possible non-cancer health problem.  In this example, the 

use of a route-specific soil target level can allow the elimination from a baseline risk 

assessment of a chemical that would otherwise be flagged as posing a potentially 

unacceptable health risk.  This inconsistency cannot occur for soil target levels developed 

using the multi-route approach since, like baseline risk assessments, they are based on risks 

summed from all relevant routes. 

The multi-route approach does not preclude the development of soil target levels based 

on route-specific toxicity.  For chemicals with toxicities unique and specific to certain routes of 

administration, the analysis may default to a route-specific approach.  Perhaps the best 

example of this situation is toxicity resulting strictly from local effects at the site of contact 

(e.g., skin, gastrointestinal tract, or lungs).  In this case, chemical exposure by other routes 

would probably not contribute to this toxicity, and risks for individual routes arguably should 

not be summed.  In these instances, while the multi-route approach forces all routes to be 

considered, it results in a route-specifically determined soil target level. 

In many cases it can be difficult to determine whether or not a toxicity value is 

route-specific.  In the absence of definitive information, one approach is to infer route 

specificity when the target organ is the portal of entry for the administered dose (i.e., the GI 

tract in the case of ingestion and the pulmonary tract in the case of inhalation) in the study 

providing the toxicity information.  While no doubt imperfect, this approach allows route 

specificity to be addressed in SCTL development for a broad range of chemicals. FPL-040-021
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Unlike the SSG, the approach presented here explicitly includes dermal exposure as a 

contributor to risk and a component of the SCTL for direct contact with soil.  For most 

chemicals, the use of default assumptions regarding absorption through the skin demonstrates 

that contribution of this route to risk, and therefore SCTLs, is very small.  This observation is 

consistent with the generally held notion that dermal absorption of chemicals present in soil is 

a minor exposure route for all but a few chemicals.  Despite the typically small contribution of 

dermal exposure, it is nevertheless included in the SCTL equations for two reasons:  1) to 

make the equations complete with respect to potential exposure routes; and 2) to provide a 

mechanism to address those chemicals for which dermal absorption truly represents a 

significant exposure route. 

The inhalation component of the equations presented in Figures 4 and 5 includes intake 

from airborne concentrations of chemicals resulting from volatilization as well as airborne 

dusts derived from contaminated soils.  As noted in the SSG, inhalation of soil-derived 

particulates is a significant contributor to risk in only a few instances, such as the risk of 

cancer from hexavalent chromium.  Volatilization is an issue only for chemicals with the 

appropriate physical/chemical properties.  Consequently, when developing SSLs, the SSG 

evaluates separately particulate inhalation of non-volatile inorganics from surface soil, and 

volatilization of contaminants from subsurface soil.  This approach requires the use of different 

equations for different chemicals, depending upon their classification or grouping.  Rather than 

develop multiple equations, the approach taken in this report is to use a single equation each 

for cancer and non-cancer health effects, with the influence of physical/chemical properties on 

inhalation exposure considered through the input values selected for use in the equation 

rather than through changes in the equation itself.  The inhalation component for volatilization 

does not take into account volatilization from subsurface soil into structures through cracks in 

building foundations.  If the possibility exists for this route of exposure, then potential 

volatilization into buildings should be assessed using models such as those developed by 

Johnson and Ettinger (1991). 

b) Input Values for Direct Exposure 
As can be seen in Figures 4 and 5, the calculation of direct contact SCTLs requires the 

selection of toxicity values, exposure variables, and several physical/chemical parameters for 

each chemical.  The selection and development of toxicity values was discussed above in 

section II B.  The following discussions present the approaches used for selecting exposure 

parameters for residential and industrial/commercial scenarios, and the selection or calculation 

of physical/chemical parameters for the contaminants considered in Chapter 62-777, F.A.C. 
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(1) Exposure parameters 
Most sites can be evaluated using SCTLs based on either of two basic land uses — 

residential and industrial/commercial.  In the case of residential land use, potentially exposed 

individuals include both children and adults.  Only adult exposure to contaminated soil is 

assumed to exist for industrial/commercial land use1.  

Children are assumed to experience the greatest daily exposure to soil under residential 

land use scenarios.  When risk is a function of the daily intake rate of a chemical (as in the 

evaluation of non-cancer health effects), SCTLs must be based on childhood exposure 

assumptions in order to be protective.  When risk is a function of cumulative exposure (as in 

the evaluation of cancer risk), the exposure period for the residential scenario may cover time 

spent both as a child and as an adult.  Of course, many physiological parameters such as 

body weight, surface area, and inhalation rate change with age.  Other exposure parameters 

such as soil ingestion rate are also age-dependent.  In this situation, time-weighted average 

values reflecting both childhood and adult exposures must be used in calculating SCTLs for 

residential land use.  In this report, the individual exposed both as a child and as an adult is 

termed the aggregate resident. 

For generic SCTLs (i.e., SCTLs applicable and protective for a broad range of sites), 

default exposure assumptions are available from the USEPA for both residential and 

commercial/industrial land uses.  These are listed in Table 3.  Some input parameters for the 

aggregate resident, such as inhalation rate and exposed dermal surface area, are not readily 

available from the USEPA and were developed from USEPA data sources.  The values 

calculated for these parameters are also listed in Table 3, and the method of derivation is 

described in Appendix A. 

In the case of soil ingestion rate for the aggregate resident, the USEPA calculates an 

age-adjusted soil ingestion rate based on a 30-year exposure period being divided into 6 years 

of consumption of 200 mg of soil per day at a body weight of 15 kg, followed by 24 years of 

consumption of 100 mg of soil per day at a body weight of 70 kg (see USEPA, 1996b, for more 

information on the calculation of this value).  Although there is logic in this method of 

calculation, the use of this approach along with cancer slope factors to develop 

carcinogenicity-based SCTLs may be problematic.  Specifically, the problem involves the way 

the body weight is used in the averaging process.  When cancer slope factors are developed, 

the typical approach in determining dose is to use an average intake rate of the chemical 

divided by an average body weight over the exposure period, usually a lifetime in the case of 

                                                 
1 For commercial uses involving significant regular contact by children, such as a school or daycare, residential rather than 

industrial/commercial SCTLs would be applicable. 
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rodent bioassays.  To be strictly comparable, a similar approach should be used in the 

development of the aggregate resident (time-weighted average) soil ingestion rate for use in 

calculating SCTLs.  That is, a time-weighted average soil ingestion rate is calculated and is 

then divided by a time-weighted annual average body to yield a time-weighted average soil 

ingestion rate, in mg soil/kg body weight/day.  Aggregate resident values derived using this 

approach are employed in the calculation of residential SCTLs based on carcinogenicity.  

These values are listed in Table 3.  The practical implications of this difference in 

time-weighted averaging is that, all other factors being equal, the SCTLs derived based on 

carcinogenicity are about two-fold higher than those calculated using the SSG approach. 

The adherence factor (AF) represents the amount of soil that adheres to the skin per unit 

of surface area.  Previously, the AF assumptions for residents and workers were taken from a 

range of values presented in the 1992 USEPA’s document Dermal Exposure Assessment: 

Principles and Applications (USEPA, 1992).  For the SCTLs presented here, a different 

method of selecting the AF is used, consistent with more recent USEPA guidance (RAGS Part 

E, USEPA, 2000b).  The newer approach is based on studies demonstrating that the amount 

of soil adhering to the skin is different for different areas of the body.  Data are now available 

regarding the soil loading that occurs on different regions of the skin associated with different 

activities.  This information was used to derive weighted AF values for residents and workers, 

based on their anticipated activities and the areas of the body assumed to be exposed and 

available for soil contact.  For example, as explained in Appendix A, the skin surface area 

assumed to be exposed for a child includes the head, forearms, hands, lower legs, and feet.  

Soil adherence data for these surfaces were averaged, weighting the contribution of the soil 

adherence for each part by its relative surface area.  [Note: Soil adherence data were 

available for the face only, rather than the entire head.  In weighting the soil adherence data, 

adherence data for the face were conservatively assumed to be applicable to the entire head.]  

Adherence data were taken from the 95th percentile of observations of children playing at a 

daycare center, regarded as a typical (or central tendency) activity.  The resulting weighted AF 

for a child resident (1 to 7 years of age) is 0.2 mg/cm2.  The same weighted AF is obtained if 

soil adherence data from the 50th percentile is used for a high-contact activity (i.e., children 

playing in wet soil).  For older children and adult residents, calculation of SCTLs assumes that 

the head, forearms, hand, and lower legs are exposed.  A different weighted AF is derived for 

these individuals, based both on different weighting from somewhat different surface areas 

exposed, as well as soil adherence data from different activities.  In this case, soil adherence 

data from the 50th percentile of a high contact activity (gardening) was used to derive an AF of 

0.07 mg/cm2.  For workers, the head, forearms, hands, and lower legs are assumed to be 

exposed.  Soil adherence data for these surfaces from utility workers along with their 

respective surface areas were used to derive a weighted AF of 0.2 mg/cm2 for the 

industrial/commercial worker scenario.  Since the utility worker data were regarded as a high-FPL-040-024
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end soil contact activity, 50th percentile values were used.  For the aggregate resident, the AF 

for the child (0.2 mg/cm2) and the adult (0.07 mg/cm2) were time-weighted to derive an 

average ([(6 years x 0.2)+(24 years x 0.07)]/30 years) of 0.1 mg/cm2.   

One of the exposure variables, the particulate emission factor (PEF), is used to address 

intake from inhalation of contaminated soil-derived particulates.  This value is a function both 

of site and local climatic conditions.  The formula for calculating a PEF value is taken from the 

SSG (USEPA, 1996b) and appears in Figure 6.  In calculating a PEF for Florida sites, default 

parameters from the SSG were used except for the soil particulate dispersion coefficient (Q/C) 

term.  The SSG selected as default a Q/C for 0.5 acres of contaminated soil in Los Angeles, 

CA.  In order to make the default PEF more relevant to Florida climatic conditions, a Q/C for 

0.5 acres in Miami1 is used instead. 

Another input parameter used to assess the soil-to-air pathway of exposure is the 

volatilization factor (VF).  This term is used to define the relationship between the 

concentration of the chemical in soil and the flux of the volatilized chemical to air.  The VF is 

calculated using an equation from the SSG as shown in Figure 7.  Parameters related to 

characteristics of both the chemical and the soil are used in the calculation of a VF.  For the 

purposes of establishing default SCTLs, default soil characteristics specified in the SSG have 

been adopted, although it is recognized that the relevant characteristics can vary widely in 

Florida soils.  As discussed above, a Q/C for Miami is used rather than the default Q/C from 

the SSG, which is based on meteorological conditions in Southern California. 

The default exposure assumptions identified in Table 3 are intended to be health 

protective under circumstances of chronic exposure.  Site-specific conditions may restrict 

exposure to such an extent that the default assumptions are not valid, and the desired target 

risk goals can be achieved with higher SCTLs.  On the other hand, there may be situations in 

which exposure exceeds the default assumptions employed in developing generic SCTLs, 

e.g., workers with extensive soil contact and opportunity for exposure, such as construction 

workers involved in excavation, or children with soil pica.  For these sites, the SCTLs may not 

be sufficiently protective.  Whenever generic SCTLs are used for site evaluation, it is important 

to verify, to the extent possible, that the default assumptions upon which they are based are 

neither greatly above nor below actual present and predicted future exposure conditions.  

Approaches for developing site-specific exposure assumptions, when necessary, are 

discussed in Section IV A 3 b, below. 

                                                 
1 The only city in Florida for which a modeled Q/C value is presented in the SSG. FPL-040-025
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(2) Physical/chemical parameters 
The equations for the calculation of SCTLs for direct contact require the input of several 

chemical-specific values.  These values, which include the organic carbon normalized 

soil-water partition coefficient for organic compounds (Koc), Henry’s Law constant (HLC), 

diffusivity in air (Di), and diffusivity in water (Dw), are a function of the physical/chemical 

properties of each chemical.  In some cases, it may be necessary to calculate these values 

when published values do not exist.  In these cases, additional physical/chemical values such 

as density (d), water solubility (S), vapor pressure (VP), or adsorption coefficient (K) are 

needed.  In addition, the physical state of a chemical at ambient soil temperatures is an 

important parameter when determining the soil saturation limit (Csat) for that chemical (see 

Section IV 4 below).  The melting point (MP) is needed for this purpose.  There are many 

sources for physical/chemical parameter values, but unfortunately the values listed in various 

sources can sometimes differ.  In order to foster consistency in the development of SCTLs, it 

is important to have a designated hierarchy of sources for the selection of physical/chemical 

values. 

In agreement with the SSG, chemical-specific values for MP1, d, S, HLC, and Koc are 

preferentially selected from the Superfund Chemical Data Matrix (SCDM) (EPA/540/R-

96/028).  The SCDM is a database that can be accessed and downloaded via the Internet.  

The SCDM database is composed of information selected from specified literature sources or 

other databases, and calculated values.  The SCDM then ranks those values that reasonably 

apply to a hazardous substance and reports a single value for each of the physical/chemical 

parameters.   

When data for these parameters are unavailable from the SCDM, the Hazardous 

Substance Data Bank (HSDB)2 and the Estimation Program Interface Suite (EPIWIN) are 

used.  EPIWIN is a recently developed Windows-based suite of physical/chemical property 

and environmental fate estimation models created by the USEPA’s Office of Pollution 

Prevention Toxics and Syracuse Research Corporation.  EPIWIN uses a single input to run 

estimation models predictive of MP, BP, S, HLC, and Koc.  Most useful is the fact that this suite 

also includes a database containing physical-chemical parameters for more than 25,000 

chemicals.  If these sources are exhausted, then Koc values are calculated from Kd values in 

the SCDM according to equation (1) below, or by obtaining the geometric mean of values 

presented in the HSDB.  Additionally, ATSDR Toxicological Profiles or other reference texts 

                                                 
1 MP was not available for all chemicals.  If a specific MP could not be found in any of the reference sources, but a source 

listed it as a liquid, a default MP of –9.99 #C was assigned. 
2 For some chemicals, the HSDB reports several values for one or more of the physical/chemical parameters (e.g., S, Koc, 

MP).  Rather than choosing a single value from the range of reported values, a geometric mean was calculated from all 
the values.  This is noted in Table 4 (Chemical-Specific Values) with the notation “HSDB-GeoMean.” 
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are used.  If data for d are not available from any of these sources, these values can be 

calculated using equation (2) below. 

The primary source of diffusivity values is the CHEM9 database.  Some values have 

changed from the previous version (CHEMDAT8) and some chemicals have been added.  If 

diffusivity values are not provided in the CHEM9 database, they can be calculated using 

equations 3, 4 and 5 below taken from the literature accompanying this database. 

To summarize, the following is the list of sources (in order of preference) for the 

chemical/physical parameters used in the development of the SCTLs: 

 

 

 

For HLC, d, S, and MP 

1.  The Superfund Chemical Data Matrix (SCDM) 

2.  The Hazardous Substances Data Bank (HSDB) 

3.  The Estimation Program Interface for Windows (EPIWIN) 

4.  The Agency for Toxic Substances and Disease Registry’s Toxicological Profiles (ATSDR) 

5.  Reference texts [e.g., CRC Handbook of Chemistry and Physics (Lide and Frederikse, 

1994); CRC Groundwater Chemicals Desk Reference (Montgomery, 2000); Handbook 

of Environmental Data on Organic Chemicals (Verschueren, 1996); Handbook of 

Environmental Fate and Exposure Data for Organic Chemicals, Volumes I-V (Howard, 

1989, 1990, 1991, 1993, 1997); Handbook of Physical Properties of Organic Chemicals 

(Howard and Meylan, 1997); Illustrated Handbook of Physical Chemical Properties and 

Environmental Fate for Organic Chemicals, Volumes I-V (Mackay et al., 1992a,b, 1993, 

1995, 1997)] 

6.  Values calculated using equations from reference texts [e.g., Chemical Property Estimation  

          (Baum, 1998)]. 
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For Koc1: 

1.  Superfund Chemical Data Matrix (SCDM) 

2.  Calculated from the Kd published in SCDM using the following equation:  

         Koc = Kd / 0.002 (1) 

3.  The Estimation Program Interface Suite for Windows (EPIWIN) 

4.  The Hazardous Substances Data Bank (HSDB) 

5.  The Agency for Toxic Substances and Disease Registry’s Toxicological Profiles (ATSDR) 

6.   Reference texts (see reference texts listed above) 

 

For density (d): 

1.  The Hazardous Substances Data Bank (HSDB) 

2.  Calculated using the following equation:  

 
   (2) 
 
 

where,  
MW = molecular weight of chemical (g/mol) 
ni = number of atoms i in a molecule 
va,i = relative volume of atom i (cm3/mol) 
 

source: Baum (1998) 
 
For Di and Dw: 

1.  The CHEM9 database 

2.  Calculated using equations identified in the CHEM9 database support document and  

   shown below: 
 

For diffusivity in air (Di): 
1.  For compounds with a MW $ 100 

                      iD = 0.0067 1.5T % (0.034 + MW &1 0.5) % -0 .17MW % [(M W / 2.5 d 0.33) + 1.81 &2]  (3) 
 
2.  For compounds with a MW > 100 

                      iD = 0.0067 1.5T % (0.034 + MW &1 0.5) % -1.7MW %[(M W / 2.5 d 0.33) +1.81 2]     (4) 
 

where,  
                      T = temperature, degrees Kelvin 
                      MW = molecular weight of chemical (g/mol) 
                      d = density of liquid chemical (g/cm3) 

 
 
 
 

                                                 
1 The Koc and Kd parameters are used in the development of SCTLs based on leaching to groundwater.  In the case of 

some inorganic chemicals, the SSG developed Kd’s using the MINTEQ model and used them to generate soil screening 
levels for leaching to groundwater.  For those chemicals, the SSG leachability value was cited in Rule Table II and 
Technical Report Table 2, rather than a value based on the Kd from the SCDM. 

' %
(

i
ia,i vn5

MWd
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For diffusivity in water (Dw): 
 

D w ( 1.518 % (10 & 4 ) % Vcm
&0.6

 (5) 
 

where, 
Vcm = molar volume of chemical (cm3/mol) 

 

The precision with which the values from the various reference sources are reported can 

vary.  In order to foster consistency in the development of SCTLs, it is important to have a 

designated rounding policy for the physical/chemical values.  The precision to which values 

from reference sources were used in calculating the SCTLs are listed in Table 12.  

Table 12 
Input Precision for Physical/Chemical Parameters 

Parameter Numerical Precision 
MW 2 decimal places 

d 4 decimal places 
HLC 3 significant figures  

S 2 significant figures 
MP 1 decimal place 
Koc 2 decimal places 
Di 3 significant figures 
Dw 3 significant figures 

 
 

 

The physical/chemical parameters for chemicals specifically listed in Chapter 62-777, 

F.A.C., are provided in Table 4. 

For a limited number of contaminants in Chapter 62-777, F.A.C., the hierarchy of 

sources of physical/chemical values listed above was exhausted without finding a value for 

one or more of the required parameters.  As noted previously, some density values were 

calculated using equations available in reference texts.  Table 13 lists the calculated values for 

d for some chemicals. 
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Table 13 
Calculated Density Values for Some Chemicals 

Contaminant Calculated Density 
ammonium sulfamate 1.2945 
benomyl 1.2582 
benzo(g,h,i)perylene 1.2830 
bromoxynil 1.7406 
p-chloro-m-cresol   1.2674 
dimethoxybenzidine, 3,3'- 1.2215 
Dimethylaniline, N,N- 1.9193 
Dimethylbenzidine, 3,3'- 1.1500 
diuron 1.3320 
ethylene thiourea  1.0215 
ethylphthalyl ethylglycolate  1.1010 
fluoridone 1.3810 
heptachlor epoxide 1.5219 
hexachlorophene 1.7633 
linuron 1.3588 
propionic acid, 2-(2-methyl-4-chlorophenoxy)  1.5082 

 
There were also nine chemicals for which surrogate density values were used.  

Surrogate density values were considered appropriate only when the density of an isomer of 

the chemical in question was available in the hierarchy of physical/chemical sources.  Table 

14 lists the chemicals for which surrogate density values were used, the value, and the source 

of the surrogate value. 

Table 14 
Surrogate Density Values for Some Chemicals 

Contaminant 
Surrogate 

Density 
Value 

Surrogate Contaminant 

benzo(b)fluoranthene  1.3510 benzo(a)pyrene 
benzo(k)fluoranthene  1.3510 benzo(a)pyrene 
dichlorophenol, 2,3-  1.3830 dichlorophenol, 2,4- 
dichlorophenol, 2,5-  1.3830 dichlorophenol, 2,4- 
dichlorophenol, 2,6-  1.3830 dichlorophenol, 2,4- 
dichlorophenol, 3,4-  1.3830 dichlorophenol, 2,4- 
hexachlorocyclohexane, delta  1.8900 hexachlorocyclohexane, beta 
indeno(1,2,3-cd)pyrene  1.3510 benzo(a)pyrene 
phenylenediamine, p-  1.0096 phenylenediamine, m- 

 

2. Development of Acute Toxicity SCTLs for Some Chemicals in Chapter 
62-777, F.A.C. 

Default residential direct exposure SCTLs for non-carcinogenic chemicals are typically 

developed based on assumptions of chronic exposure, and are intended to be health 

protective for both children and adults.  While it is generally assumed that these contaminant 

concentration limits are protective for acute as well as chronic exposure, there may be 

circumstances where acute exposure is significantly larger than time-averaged chronic 

exposure.  This larger exposure could result in acute toxicity.   FPL-040-030
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A striking example of this situation can be seen with soil ingestion rates in children.  

While most children may ingest up to 200 mg of soil per day on average (the standard USEPA 

default assumption), in some instances episodic ingestion can be 250 times that amount or 

more.  Wong et al. (1988) measured soil ingestion in children of normal mental capacity one 

day per month for four months.  They found that five of the 24 children ingested > 1 g of soil 

on at least one of the four observation days, ranging from 3.8 to 60.7 g.  Stanek and 

Calabrese (1995) used data from soil ingestion studies to develop a model to predict soil 

ingestion patterns in children.  The results of this model indicated that “the majority (62%) of 

children will ingest > 1 g soil on 1-2 days/year, while 42% and 33% of children were estimated 

to ingest > 5 and > 10 g soil on 1-2 days/year, respectively.”  Although a soil ingestion rate of 5 

g soil/day has been proposed by the USEPA (USEPA, 1986) to address the possibility that 

some children may exhibit soil pica (ingestion) in quantities far greater than the 200 mg/day 

value, this approach is regularly disregarded in practice.  To prevent this oversight when 

assessing a site whose current or future uses may include contact with soil by small children, 

the potential for acute toxicity must be adequately addressed in the development of SCTLs.   

Calabrese et al. (1997) evaluated the potential for acute toxicity from a pica episode 

involving soil with contaminant concentrations regarded by the USEPA as conservative (i.e., at 

or below the USEPA Soil Screening Levels and USEPA Region 3 Risk-Based Soil 

Concentrations).  Contaminant doses expected to result from a one-time soil pica episode of 5 

to 50 g of soil were estimated and compared with acute doses demonstrated to produce 

toxicity in humans in poisoning episodes.  The findings indicated that some residential soil 

cleanup target levels could result, following a single large soil ingestion event, in doses in the 

range reported to produce acute toxicity, and even death.  Of the thirteen chemicals included 

in the analysis, ingestion of soil containing cyanide, fluoride, phenol, or vanadium was found to 

result in a contaminant dose exceeding a reported acute human lethal dose.  Ingestion of 

barium, cadmium, copper, lead, or nickel from soil was found to produce doses associated 

with acute toxicity other than death. 

Although the selective use of human data contributes greater confidence in the 

relevance and implications of these findings, it is important to acknowledge the limitations 

associated with this analysis.  Estimates of the acute toxic and lethal doses were primarily 

extrapolated from reports on accidental ingestion, and exact dose estimation was difficult.  In 

addition, most incidents of exposure were limited to adults; doses were then modified to 

approximate equivalent doses for children.  Doses reported to produce toxicity in humans 

indicate only that the dose needed to cause the effect was met or exceeded; that is, they can 

only be used to approximate a Lowest Observed Adverse Effect Level (LOAEL).  For most of 

the effects of interest, data were insufficient to establish a No Observed Adverse Effect Level 
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(NOAEL).  Some case reports in the literature may represent sensitive individuals and 

therefore the extent to which dose-response information from these cases applies to the 

general population is uncertain.  Also, the doses in this analysis were ingested doses rather 

than absorbed doses, and in many cases involved solutions from which absorption may be 

extensive.  The presence of these contaminants in soil may reduce their bioavailability, and 

therefore their toxicity.  Despite these limitations, the serious nature of acute toxicity potentially 

associated with consumption of contaminated soil during a soil pica episode requires that 

attention be paid to this issue when developing residential soil cleanup target levels.  The 

USEPA has acknowledged in the Soil Screening Guidance: Technical Background Document 

(USEPA, 1996b) that their residential screening values for cyanide and phenol may not be 

protective of small children in the event of acute soil ingestion episodes, but provides no 

guidance on how to address this problem. 

a) Equation for Calculating Acute Toxicity SCTLs 
The chemicals identified by Calabrese et al. (1997) as having the potential to produce an 

acute toxicity problem were evaluated for Chapter 62-777, F.A.C. to determine whether an 

adjustment in the residential SCTL was required.  Because the intake under these 

circumstances would be driven almost exclusively by ingestion, the SCTL equation was 

altered to remove the dermal contact and inhalation components.  Also, because the value is 

based on a single exposure event, terms related to averaging time and exposure frequency 

were deleted to produce the following equation: 

  where, 

BW  = body weight (kg) 

RfDacute  = safe dose for acute exposure (mg/kg) 

SI  = amount of soil ingested (g) 

CF  = conversion factor for units (kg/g) (10-3) 

SCTL (
BW

1
RfDacute

% SI % CF
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Consistent with other SCTLs based on exposure of a child, a body weight of 16.8 kg was 

assumed.  The amount of soil ingested per event (SI) was assumed to be 10 g, in order to 

make the derivation of acute toxicity SCTLs not excessively conservative.  This value is well 

within the range of observations reported by Calabrese and others for single soil pica events.  

In addition, a recent USEPA external review draft document also recommends 10 g as a 

reasonable value for use in acute exposure assessments (USEPA, 2000c). 

b) Development of Acute Toxicity Values 
Unfortunately, safe doses intended specifically for acute exposures are not provided by 

the USEPA.  An analysis was therefore required in order to develop RfDacute values for each of 

the eight chemicals of interest — barium, cadmium, copper, cyanide, fluoride, nickel, phenol, 

and vanadium.  The analysis focused primarily on studies and reports of poisonings in 

humans.  For most of these chemicals, there is little in the way of acute toxicity studies in 

animals, and the studies that exist tend to focus on severe endpoints (e.g., death) and are of 

limited value in identifying lesser effects that still may be of concern.  In addition, the use of 

human data avoids the uncertainty inherent to extrapolating observations across species. 

The principal objective of the literature analysis was to identify the acute LOAEL or 

NOAEL for each chemical.  Initially, this dose was then divided by an uncertainty factor (UF) 

and/or modifying factor (MF) to produce a tentative acute toxicity reference dose (RfDacute), 

analogous to the procedure used by the USEPA to develop chronic RfDs.  UFs are intended to 

offer a safety margin in the face of uncertainty regarding extrapolation of doses (e.g., from 

animals to humans, from healthy subjects to sensitive subjects, etc.) and MFs can be applied 

to extend the safety margin when the database available for assessment is limited or weak.  

The calculated RfDacute was then compared with the USEPA chronic oral RfD for that chemical 

or, in the case of copper, with dietary allowance guidelines.  For many of the chemicals (e.g., 

cyanide), the calculated RfDacute was lower than the USEPA chronic RfD for that chemical.  

This result represents an apparent conflict, since a dose that is safe to receive every day for a 

lifetime (i.e., the chronic RfD) should also be safe to receive on a single occasion.  To avoid 

this conflict, the USEPA chronic RfD was adopted as the RfDacute in these situations.  Similarly, 

in the case of copper, application of any UF or MF other than 1.0 to an acute LOAEL resulted 

in a calculated RfDacute lower than dietary allowance recommendations.  As explained below 

(under “Copper”), the RfDacute for copper was set at its upper limit for dietary intake in small 

children. 

The appropriate doses representing the NOAEL or LOAEL for each chemical, as well as 

the appropriate UF and MF to be applied, were discussed by the Methodology Focus Group of FPL-040-033
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the Contaminated Soils Forum, and in some cases modifications were recommended from 

values used in the previous, May 1999 technical support document.  The values presented in 

this report reflect the recommendations of the Methodology Focus Group.  As before, a 

distinction was made in the application of “safety factors” depending upon the toxic endpoint.  

Specifically, if the RfDacute was based on transient gastrointestinal distress, a lower factor (UF 

and/or MF) was applied as compared with more serious toxic endpoints.  This procedure 

reflects a risk management position that for acute soil ingestion, some risk of transient 

gastrointestinal distress is acceptable, but the SCTLs should be fully protective against more 

serious toxicity (including more serious gastrointestinal effects).   

A brief summary of the analysis for each of the eight chemicals appears below: 

(1) Barium 
The toxicity of barium is very much dependent upon the solubility of the barium salt 

being considered.  Barium sulfate, for example, is insoluble in water, is poorly absorbed, and 

is used safely in medicine as a radiocontrast medium.  Soluble barium salts, however, are 

quite toxic and have been used as rodenticides.  Numerous poisonings with soluble forms of 

barium have been reported in the medical literature.  Some have resulted from accidental 

ingestion, suicide attempts, or mistaken use of a soluble form of barium for medical 

procedures (e.g., barium sulfide instead of barium sulfate).  Perhaps the most significant 

reported incident of accidental poisoning with barium occurred when 144 persons ingested 

barium carbonate that was mistakenly substituted for potato starch in the preparation of 

sausage (Lewi et al., 1964; Ogen et al., 1967).  Among the individuals poisoned, 19 were 

hospitalized and one died.  Vomiting, abdominal pain and spasms, diarrhea, weakness, 

hypokalemia (decreased blood potassium levels), cardiac arrhythmias, paresthesias 

(abnormal sensation such as tingling), and muscle paralysis are typical signs and symptoms of 

barium poisoning (Ellenhorn et al., 1997).  For barium carbonate, the lowest reported acute 

lethal dose is 57 mg/kg, and the lowest reported toxic dose is 29 mg/kg (Ellenhorn et al., 

1997).  Effects at this lowest toxic dose include flaccid paralysis, weakness, and paresthesia.  

Barium chloride appears to be somewhat more toxic.  The lowest lethal dose is reported to be 

11 mg/kg (Ellenhorn et al., 1997).  McNally (1925) stated, “Kobert believes that under certain 

conditions, 2 g (barium) would be fatal.  The toxic dose he believes to be 0.2 g.”  The latter 

value, which corresponds to about 3 mg/kg in a 70 kg adult, is similar to the threshold toxic 

dose of soluble barium compounds of 200-500 mg (i.e., 3-7 mg/kg), reported by the World 

Health Organization (WHO, 1991).  Unfortunately, the symptoms that constitute this reported 

threshold for toxic effects are unclear, and there is no clear distinction in the literature between 

doses that cause gastrointestinal symptoms and those producing more serious effects like 

paresthesia, muscle paralysis, and cardiac arrhythmia.  The principal action of barium 
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contributing to neuromuscular and cardiac toxicity is dysregulation of potassium.  Experiments 

in dogs have found that an intravenous dose of 0.022 to 0.154 mg/kg produces significant 

decreases in serum potassium and the appearance of abnormal electrocardiograms (Roza 

and Berman, 1971).  This result suggests that the 3 mg/kg threshold dose applies equally to 

neuromuscular and cardiotoxicity, as well as to gastrointestinal effects. 

Application of a UF of 100 (10 for sensitive subjects and 10 for extrapolation from a 

LOAEL to a NOAEL) to a LOAEL of 3.0 mg/kg yields a dose of 0.03 mg/kg.  This value is 

lower than the current USEPA chronic oral RfD of 0.07 mg/kg-day.  The value for the chronic 

oral RfD was therefore selected as the RfDacute, resulting in an acute toxicity SCTL for barium 

of 120 mg/kg. 

(2) Cadmium 
With chronic exposure, the health effects of primary concern are renal toxicity and lung 

cancer.  Both require long-term exposure, and neither is an issue with acute (one time) 

ingestion of cadmium.  The health effects occurring at the lowest acute dosages are primarily 

gastrointestinal — nausea, vomiting, salivation, abdominal pain, cramps, and diarrhea 

(ATSDR, 1997a).  Several cases of acute cadmium poisoning occurred during the 1940s and 

1950s when cadmium was substituted for scarce chromium in plating cooking utensils and 

containers.  In one report, two adults and four children experienced vomiting and cramps after 

drinking tea from a pitcher plated on the inside with cadmium (Frant and Kleeman, 1941).  

From information provided in their report, doses ranging from 0.2 to 1 mg/kg can be 

calculated.  Other studies have reported that doses as low as 0.04 to 0.07 mg/kg cadmium are 

capable of inducing vomiting (Nordberg et al., 1973; and Lauwerys, 1979; as cited in ATSDR, 

1997a).  In all cases of cadmium ingestion within this dose range, recovery was rapid and 

complete, usually within 24 hours. 

From these studies, it appears that the LOAEL for vomiting is about 0.05 mg/kg.  

Because the endpoint was gastrointestinal distress and the effect temporary, a UF and MF of 

1 were applied.  Using this value as the RfDacute, a SCTL of 84 mg/kg is calculated.  This value 

is slightly higher than the residential SCTL for cadmium based on chronic exposure (82 

mg/kg), which was adopted as the residential SCTL for cadmium to protect against toxicity 

from both acute and chronic exposure. 

(3) Copper 
Several studies have reported that ingestion of drinking water or beverages with 

elevated copper concentrations results in gastrointestinal effects including nausea, vomiting, 

diarrhea, and abdominal pain (Knobeloch et al., 1994; Sidhu et al., 1995; ATSDR, 1990a).  In FPL-040-035
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fact, copper sulfate was used historically in medicine to induce vomiting (Goodman and 

Gillman, 1941).  Three separate reports provide relatively consistent information regarding the 

doses of copper required to produce these effects.  In one report, military nurses experienced 

nausea, vomiting, and diarrhea within 30 minutes to one hour after consuming cocktails from a 

copper-lined shaker (Wyllie, 1957).  All but five of the 15 nurses experienced weakness, 

abdominal cramps, dizziness, and headache the next day.  Reconstruction of the cocktail 

mixture and measurement of copper concentrations, coupled with consumption estimates for 

each of the nurses, can be used to derive copper dose estimates.  The lowest dose (received 

by three of the nurses who became sick), was 0.09 mg/kg.  Nicholas (1968) reported an 

incident in which 20 workmen became sick after drinking tea at work that contained 30 mg/L 

copper.  All experienced nausea and several had diarrhea, with or without vomiting.  The 

estimated dose of copper was 0.07 mg/kg.  Spitalny et al. (1984) reported recurrent, acute 

gastrointestinal symptoms including nausea, vomiting, and abdominal pain in a family 

associated with drinking copper-contaminated well water, or beverages (juice or coffee) made 

with the water.  Based on the concentration of copper in the water (7.8 mg/L), a copper dose 

of 0.06 mg/kg is estimated.  It is not clear whether children have increased sensitivity to 

gastrointestinal irritation from copper.  One study of gastrointestinal complaints from copper in 

drinking water in two communities in Wisconsin found a greater prevalence of symptoms in 

children, but this difference could have resulted from higher exposures than adults (Knobeloch 

et al., 1994).   

The acute gastrointestinal effects of copper in drinking water were investigated in a well-

controlled prospective study (Pizarro et al., 1999).  Sixty healthy adult women were randomly 

assigned drinking water containing 0, 1, 3, or 5 mg Cu/L for one-week intervals.  During the 

study, the participants were reassigned into a different consumption group so that each 

individual received one week of water at each of the exposure levels.  At 3 mg/L Cu in water, a 

significant increase in gastrointestinal symptoms (nausea, abdominal pain, and vomiting) was 

reported.  Using the mean water consumption (1.64 L/d) and body weight (63.6 kg) reported in 

the study, this concentration corresponds to a gastrointestinal effects dose of 0.077 mg/kg. 

Copper is considered to be an essential element, and various recommendations for daily 

copper intake are only slightly below values shown to produce gastrointestinal distress.  A 

WHO expert committee has recommended intake of 0.08 mg/kg-day for infants and children 

(as cited in NRC, 1989), and the American Academy of Pediatrics has recommended inclusion 

of copper in infant formulas that could result in approximately 0.4 mg copper per day (as cited 

in NRC, 1989).  However, even while recognizing the nutritional importance of copper, health 

agencies caution against too much intake.  A WHO/FAO guidance document - Trace Elements 

in Human Nutrition and Health (WHO, 1996) - discusses nutritional copper requirements in 
FPL-040-036



  February, 2005 
 

 36

children and sets an upper limit of the safe range of copper intakes for children ages 1 to 6 

years old of 0.09 mg/kg. 

The best dose-response data for gastrointestinal distress from copper come from the 

study by Pizarro et al. (1999), and indicate a LOAEL of about 0.08 mg/kg.  Application of a UF 

and MF of 1 (based on transient gastrointestinal distress as the endpoint) would yield a 

calculated RfDacute of 0.08 mg/kg.  Since this value is within dietary allowance limits for copper, 

the WHO-recommended copper intake limit of 0.09 mg/kg-day for small children was selected 

instead as the RfDacute.  This intake limit results in an acute toxicity residential SCTL for copper 

of 150 mg/kg.   

(4) Cyanide 
Cyanide is a potent and rapid-acting toxicant that has been involved in numerous 

intentional and accidental poisonings.  The ATSDR reviewed the medical literature and 

determined that the average fatal dose of cyanide is 1.52 mg/kg (ATSDR, 1997b).  The lowest 

human lethal dose reported in the medical literature is 0.56 mg/kg (Gettler and Baine, 1938).  

Comparisons of acute oral toxicity data (with lethality as the endpoint) indicate that the toxicity 

of potassium cyanide, sodium cyanide, and hydrogen cyanide are similar on a molar basis.  

Symptoms of cyanide poisoning include anxiety, confusion, vertigo, and giddiness.  Severe 

cases can result in loss of consciousness followed by convulsions, involuntary defecation, and 

death from respiratory failure (Gosselin et al., 1984).  While clinical experience with cyanide is 

extensive, an upper-bound no-effect level has not been identified in humans.  Any dose of 

cyanide capable of producing symptoms is potentially serious and medical attention will be 

required. 

Clearly the best dose-toxicity information for cyanide exists for death as an endpoint, 

and when deriving an acute toxicity SCTL for cyanide, the exceptional toxicity and steep dose-

response curve of this chemical must be taken into consideration.  There is no standard set of 

uncertainty factors to develop a safe dose based on a lethal dose, particularly one established 

in humans.  Extrapolating from the average human lethal dose (approx. 1.5 mg/kg) places the 

safe acute dose below the USEPA chronic reference dose (0.02 mg/kg-day), even if a UF as 

small as 100 is used.  There is little logic in placing the safe acute dose lower than the safe 

chronic dose used for risk calculations, and so the RfDacute for cyanide was placed at a value 

equal to the USEPA chronic RfD.  This procedure results in an acute toxicity SCTL for cyanide 

of 34 mg/kg. 
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(5) Fluoride 
Because of the widespread use of fluoride compounds as supplements to municipal 

water supplies for the prevention of dental caries, there is substantial information available 

regarding the effects of fluoride in humans.  Malfunctioning fluoridation equipment is often the 

cause of fluoride intoxications.  In an elementary school, 34 children became ill from ingestion 

of over-fluorinated water (Hoffman et al., 1980).  The intakes were estimated to range from 1.4 

to 90 mg fluoride (based on a 20 kg body weight, which would result in an upper-end dose of 

4.5 mg/kg).  In another case, 22 adults became ill after ingesting water containing 1,041 mg/L 

fluoride (Vogt et al., 1982).  Doses producing nausea alone were estimated at 1.2 mg/kg.  

More severe gastrointestinal symptoms were reported in those individuals who received doses 

of 2-3 mg/kg.   

Fluoride supplements are often recommended for children who do not live in an area 

served by a fluorinated water supply.  These tablets are typically flavored to aid in compliance 

and represent an important cause of accidental poisonings in the home.  Spoerke et al. (1980) 

reviewed 150 reported cases of accidental poisonings with fluoride and found that a dose 

below 5 mg (absolute dose, not mg/kg) produced no gastrointestinal symptoms.  These 

authors also found that a dose of 5-9 mg produced gastrointestinal symptoms in 10% of 

individuals, while 10-19, 20-29, and 30-39 mg  caused symptoms in 21%, 50%, and 100% of 

individuals, respectively.  Augenstein et al. (1991) reviewed the medical records of children 

referred to the Rocky Mountain Poison Control Center for accidental fluoride ingestion.  Of the 

87 children included in the study, 70 had intake estimates sufficient to construct a dose 

response.  Gastrointestinal symptoms predominated and included nausea, vomiting, diarrhea, 

abdominal pain, and lethargy.  Percentages of symptomatic patients, as a function of dose, 

were: < 1 mg/kg fluoride, 8%; 1-2 mg/kg fluoride, 17%; 2-3 mg/kg fluoride, 27%; 3-4 mg/kg 

fluoride, 50%; and 4-8.4 mg/kg fluoride, 100%. 

Gastrointestinal symptoms from acute fluoride ingestion arise because fluoride is 

corrosive to the gastrointestinal tract.  At higher doses, more severe toxicity can occur, 

including hypocalcemia, hyperkalemia, cardiac arrhythmias, muscle spasm, tetany, and 

convulsions (Spoerke et al., 1980; Augenstein et al., 1991).  

Emergency medicine and toxicology texts often make recommendations about treatment 

options and dosages expected to produce serious adverse effects.  Ellenhorn et al. (1997) 

suggested seeking immediate medical treatment for doses of fluoride exceeding 5 mg/kg.  

This is the same fluoride dose for which the CDC recommends prompt medical treatment 

(CDC, 1995).  Estimates of the lethal dose of fluoride in adults vary widely in the literature 

ranging from approximately 32 to 64 mg/kg.  However, a 3-year-old weighing 12.5 kg died FPL-040-038
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after ingesting 200 mg fluoride (16 mg/kg).  The lowest reported fatality from fluoride was in a 

boy of 27 months who died after ingestion of 50 mg of fluoride (Anonymous, 1979).  Based on 

the mean body weight for his age (12 kg) the fatal dose was only 4 mg/kg.  Two factors may 

have contributed to the severity of his reaction — the mother had been taking fluoride tablets 

during pregnancy and the child had received daily fluoride supplements (0.5 mg) for the 15 

months prior to his death.   

In developing a RfDacute for fluoride, a 5 mg/kg dose was selected as the starting point.  

This is the dose above which clinical texts recommend seeking medical attention.  Even 

though this guidance value is intended to be applicable to the general population, it was 

divided by a UF of 10 (for sensitive individuals) to yield a RfDacute of 0.5 mg/kg.  The acute 

toxicity SCTL corresponding to this dose is 840 mg/kg.  According to the study by Augenstein 

et al. (1991), the dose of fluoride in 10 g of soil at this concentration (0.5 mg/kg) would be 

expected to produce gastrointestinal symptoms in only a small percentage of children.  

(6) Nickel 
There is only one report of death from acute ingestion of nickel.  A 2-year old child 

ingested nickel sulfate crystals (570 mg/kg) and died from cardiac arrest eight hours later 

(Daldrup et al.,  1986).  Sunderman et al. (1988) reported an incident in which 32 individuals 

drank from a water fountain contaminated with nickel sulfate and nickel chloride.  It was 

estimated that the ingested doses ranged between 0.5 to 2.5 g of nickel.  Twenty workers 

promptly developed symptoms of gastrointestinal distress including nausea, vomiting and 

abdominal cramps.  Systemic effects included episodes of giddiness, lassitude, headache and 

cough.  The lower end of the dose associated with adverse side effects was 7 mg/kg 

(assuming a 70 kg body weight). 

The acute toxicity SCTL for nickel is based on a LOAEL of 7 mg/kg from the Sunderman 

study.  As with cadmium and copper, the toxic endpoint for the LOAEL is gastrointestinal 

effects.  However, unlike the gastrointestinal effects associated with the LOAEL for these other 

chemicals, the LOAEL for nickel came from a study in which 10 out of 20 of the poisoned 

individuals were hospitalized.  Given this information, the LOAEL for nickel (unlike cadmium 

and copper) was divided by a UF of 10.  It was also divided by an additional MF of 3, given the 

limited data upon which the LOAEL is based.  This approach results in an RfDacute of 0.2 

mg/kg (0.23 rounded to one significant figure) for nickel.  The corresponding SCTL for nickel is 

340 mg/kg. 

In discussing the development of risk-based criteria for nickel in soils, it is worth noting 

that gastrointestinal effects are not the most sensitive effects of nickel.  Nickel ingestion has FPL-040-039
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been shown to produce dermal hypersensitivity reactions in individuals with nickel sensitivity.  

Nickel sensitivity appears to exist in about 10% of women and 1% of men.  Nickel exposure in 

these individuals via the inhalation, dermal, or oral route results in dermal responses 

characterized by eczema, erythema, and dermal eruptions.  Several clinical studies document 

the exacerbation of eczema and dermal eruptions following ingestion of nickel.  Cronin et al. 

(1980) observed worsening of hand eczema in nickel-sensitive women from a single oral dose 

of as little as 0.6 mg nickel in solution.  A Study by Burrows et al. (1981) suggests that the 

NOAEL may be 0.5 mg nickel.  Gawkrodger et al. (1986) reported that a single dose of nickel 

produced dermatitis, eczema, and measle-like eruptions on the limbs of women previously 

sensitized.  All of the women responded to 5.6 mg, the dose they identified as the LOAEL from 

their study.  Protection against dermal hypersensitivity reactions from nickel would require a 

RfDacute lower than the current USEPA chronic oral RfD.  In fact, the USEPA acknowledges in 

their IRIS record for nickel that the chronic oral RfD is probably adequate to prevent the 

development of nickel hypersensitivity, but may not protect nickel sensitive individuals from 

experiencing reactions at this dose. 

(7) Phenol 
Acute ingestion of non-fatal doses of phenol results in burning mouth and 

gastrointestinal irritation and distress (Deichman, 1969).  Bennett et al. (1950) reported an 

acute lethal dose of 230 mg/kg for an adult.  Deichman (1969) reported the lethal range for 

adults to be between 14.3 mg/kg and 143 mg/kg.  Interestingly, there is also a report of an 

ingestion of 14 mg/kg that caused only gastrointestinal effects (Cleland and Kingsbury, 1977).  

Intake of water contaminated with phenol for a period of several weeks resulted in diarrhea, 

burning mouth, and mouth sores (Baker et al., 1978).  The dose calculated to have been 

ingested in these cases ranged from 0.14 to 3.4 mg/kg-day.  Phenol is another chemical for 

which the USEPA acknowledges that their residential soil screening level based on chronic 

exposure may not be protective of children under acute exposure circumstances.  

Application of a UF of 100 (10 for sensitive individuals and 10 for extrapolation from a 

LOAEL to a NOAEL) to the LOAEL for mouth lesions, 0.14 mg/kg-day, would yield a 

calculated RfDacute of 0.0014 mg/kg, well below the USEPA chronic oral RfD of 0.3 mg/kg-day.  

The chronic oral RfD was therefore used as the RfDacute value, resulting in a residential SCTL 

of 500 mg/kg. 

(8) Vanadium 
Vanadium toxicity in humans primarily occurs following respiratory exposure in 

occupational settings, and data regarding toxicity following oral ingestion are lacking.  

However, vanadium has been examined for its therapeutic applications, including the FPL-040-040
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treatment of syphilis, as a cholesterol-lowering agent (Dimond et al., 1963), and its ability to 

lower blood glucose in diabetic patients (Boden et al., 1996; Goldfine et al., 1985).  Recently, 

vanadium supplements have been introduced to the consumer market for enhancing athletic 

performance (Fawcett et al., 1997).   

From clinical studies, information is available regarding adverse side effects following 

oral ingestion of vanadium compounds.  In several cases it was reported that patients 

experienced some form of gastrointestinal distress following oral ingestion of vanadium.  

Dimond et al. (1963) administered vanadium (ammonium vanadyl tartrate) to six patients for a 

period of six weeks.  The subjects received 25, 50, 75 or 100 mg of the compound per day 

(0.36, 0.71, 1.1, and 1.4 mg/kg-day, assuming a 70 kg body weight).  It is stated in the 

manuscript that all patients experienced gastrointestinal difficulties manifested by diarrhea and 

cramps.  Two patients reported greater fatigue and lethargy.  The oral dosage for each patient 

was limited by cramping and diarrhea, and on a daily dosage of 50 mg or more, a purple-

green tint developed on the tongue.  Doses had to be lowered to 25 mg to reduce symptoms 

to tolerable levels.  

In the study by Fawcett et al. (1996), two subjects receiving a 35 mg dose of vanadyl 

sulfate had to withdraw from the study due to health complaints.  These studies collectively 

suggest that the threshold dose for gastrointestinal toxicity is probably close to 25 mg of these 

vanadium compounds.  [Note: This value is very similar to the 30-mg/day dose of vanadyl 

sulfate commonly recommended as a dietary supplement.]  Using the molecular composition 

of vanadyl sulfate, where vanadium comprises 31% of the total molecular weight, a 25 mg 

dose contains 7.8 mg vanadium.  Assuming a 70 kg body weight for adults in these studies, 

this dose per unit body weight is 0.11 mg/kg.  Since this endpoint is based on transient 

distress, a UF of 1 was applied.  However, the LOAEL was divided by a modifying factor of 3 

given the weakness in the data set available to assess toxicity, resulting in a RfDacute of 0.04 

mg/kg (rounded to one significant figure), corresponding to an acute toxicity SCTL of 67 mg/kg 

vanadium in soil. 

c) Summary of Residential SCTLs Based on Acute Toxicity 
Table 15 summarizes the RfDacute values developed for each of the eight chemicals and 

the corresponding acute toxicity-based SCTL.  For comparison, the residential SCTL for a 

child based on chronic exposure is also provided.  The acute toxicity SCTL is lower for each of 

the chemicals except cadmium.  In all cases, the lower of the acute and chronic exposure-

based SCTL was adopted as the residential SCTL.  These values apply in situations where 

small children at play might come in contact with soils (e.g., residential areas, schools, 

daycare facilities, etc).  They are not applicable for industrial sites. FPL-040-041
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Table 15 
Provisional Acute Oral Reference Doses and Corresponding 

Acute Toxicity SCTLs for Eight Chemicals 

Residential SCTL 

Chemical Acute Oral Reference 
Dose (mg/kg) Based on Acute 

Toxicity 
(mg/kg) 

Based on Chronic 
Exposure 
(mg/kg) 

barium 7E-02 120 5800 
cadmium 5E-02 84 82 
copper 9E-02 150 3300 
cyanide 2E-02 34 1700 
fluoride 5E-01 840 5200 
nickel 2E-01 340 1600 
phenol 6E-01 500 18500 
vanadium 4E-02 67 550 

d) Caveats in the Acute Toxicity Analysis 
There are several caveats in the acute toxicity analysis that should be acknowledged.  

These include the following: 

" The focus of the analysis was intentionally on data relevant to acute (single dose) 

exposure in humans.  In our opinion, these data are most pertinent in assessing 

potential human health risks from acute ingestion of soils.  These data are limited, 

however, and there are several uncertainties inherent in human studies.  Principal 

among these is the fact that doses must nearly always be estimated.  The only 

alternative to this approach would be to use animal data.  While dose estimation is 

more precise, studies of acute toxicity in animals are usually restricted to death as the 

endpoint, and extrapolation of safe human doses from lethal doses in animals is an 

extremely uncertain process. 

" Despite efforts to update the analysis, the possibility remains that some poisoning 

reports or other relevant data were missed.  In particular, studies appearing in the 

scientific literature during the first half of the century may be informative, but are very 

difficult to access because they cannot be identified through computerized search 

vehicles such as Medline and Toxline.   

" The chemicals selected for this analysis were those identified by Calabrese et al. 

(1997) as representing a potential acute toxicity problem for children.  While these are 

regarded as the most likely to pose an acute toxicity hazard, it is possible that there 

are other chemicals for which a similar concern is warranted.  Should evidence arise 
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that a chemical might pose an acute toxicity hazard for small children, the residential 

SCTL for that chemical should be reconsidered. 

" None of the studies in the analysis involved exposure to the chemical in soil.  In most of 

the cases reported, the chemical was ingested in a soluble form, and the dose from soil 

required to produce equivalent toxicity may be much different.  Presence of the chemical 

in soil in an insoluble form, or interactions between the chemical and soil that reduce its 

absorption from the gut could significantly reduce toxicity. 

" A related issue deals with the form of the chemical.  In some cases, the chemical can 

exist in more than one form, with substantial differences in toxic potential.  Differences in 

bioavailability can contribute to these differences, but there can be other factors that 

influence the toxicity of different forms.  Since default SCTLs are intended to be 

applicable and protective, regardless of the form of the chemical, the choice in 

developing SCTLs (including acute toxicity-based SCTLs) has consistently been to use 

data from the most toxic form.  It is recognized that this approach will overestimate risk 

in situations where a less toxic form is present.  

3. Development of Default SCTLs Based on Migration to Groundwater 
(Leaching) 

a) Equation for Calculating SCTLs Based on Leachability 
The migration to groundwater pathway was developed to identify chemical 

concentrations in soil that have the potential to contaminate groundwater.  The migration of 

chemicals from soil to groundwater can be envisioned as a two-stage process: the release of 

chemicals in soil into leachate, and the transport of the dissolved chemicals through the soil to 

and within an underlying aquifer.  The method for calculating a leachability-based SCTL is 

taken from the SSG and incorporates a standard linear equilibrium soil/water partition equation 

to estimate release of chemicals in soil leachate and a dilution factor to account for dilution of 

soil leachates above and in an aquifer.  The SCTLs are then back-calculated from applicable 

groundwater cleanup target levels (GCTLs).  In circumstances where contaminated soil is 

adjacent to surface water bodies, GCTLs based on protection of the surface water body can 

also be employed.  The GCTL is multiplied by a dilution attenuation factor (DAF) to derive a 

target leachate concentration.  The equation for calculating SCTLs based on migration of 

chemicals from soil to groundwater is shown in Figure 8. 
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b) Input Values for Leachability 
The equation for the calculation of SCTLs based on leachability requires the input of 

several chemical-specific factors.  These values include the organic carbon normalized 

soil-water partition coefficient for organic compounds (Koc) and the Henry’s Law constant 

(HLC).  Because soil sorption for inorganics is not as dependent on soil organic carbon 

content as it is for organic chemicals, the development of leachability-based SCTLs for 

inorganics requires the use of Kd values (soil-water partition coefficient).  It is sometimes 

necessary to calculate values such as Koc or HLC when they are not otherwise available.  In 

these cases, additional physical/chemical values such as the density (d), water solubility (S), 

vapor pressure (VP), or the adsorption coefficient (K) are needed.  Different references for 

physical/chemical parameters can cite very different values and, as discussed in Section 

IV A 2 c above, a hierarchy of sources for these values is recommended.  Chemical-specific 

values for d, S, and HLC are preferentially selected from the Superfund Chemical Data Matrix 

(SCDM) (EPA/540/R-96/028).  The primary source for Koc values is the SCDM.  Secondarily, 

Koc values are calculated from Kd values in the SCDM according to the equation Koc = 

Kd/0.002.  When data are unavailable from the SCDM, the Hazardous Substance Database 

(HSDB), ATSDR Toxicological Profiles, or other reference texts (in that order of preference) 

are used. 

Because of the complex nature of the interaction between inorganic contaminants and 

the soil matrix, generating Kd values for inorganics can be problematic.  For this reason, the 

USEPA suggests using an equilibrium geochemical speciation model (MINTEQ) for estimating 

these values.  However, modeled values may not accurately represent the potential for 

leachability because, unlike organic compounds, Kd values for inorganics are significantly 

affected by a variety of soil conditions.  Iron oxide content, soil organic matter content, cation 

exchange capacity, pH, oxidation-reduction conditions, and major ion chemistry, are significant 

parameters that can affect the soil/water partition of metals and hence the leachability values.  

The number of significant influencing parameters and their variability among sites within 

Florida may contribute to differences in Kd values of several orders of magnitude with similar 

variability in the resulting leachability SCTLs based on groundwater criteria.  Therefore, for 

some inorganics (including arsenic), it was decided not to develop SCTLs based on 

leachability, but to require that leaching potential be assessed through a leaching test such as 

the Synthetic Precipitation Leaching Procedure (SPLP). 

B. Development of Site-Specific SCTLs 

While default SCTLs are useful tools in site evaluation and when formulating 

remediation strategies for a broad range of sites, there will be some sites for which default 

SCTL values are overly conservative or not conservative enough.  That is, there will be some FPL-040-044
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sites for which present and future site use and exposure characteristics are so different from 

the assumptions used to calculate default SCTLs that these SCTLs do not accurately 

correspond to the risk goals for that site.   

1. Direct Contact SCTLs 

This section identifies variables in the SCTL equations for which site-specific information 

can be substituted in order to obtain a more accurate SCTL, as well as some considerations in 

making site-specific modifications. 

a) Exposure variables 
When evaluating whether to use alternative assumptions for exposure frequency and 

exposure duration, responsible risk management requires consideration of not only the 

present use of the site, but also the range of plausible future uses.  If site use is unrestricted, 

or only broadly restricted (e.g., to residential or commercial use), this range will almost always 

include some uses or site conditions in which exposure to soil can be substantial.  In these 

situations, the default assumptions will represent the best choice.  If site management includes 

engineering and/or institutional controls, then exposure assumptions should be based on the 

upper limit of exposures possible within those controls.  Deviation from the default 

assumptions should occur only in circumstances where it can be shown that the engineering 

and/or institutional controls proposed for the site would reliably restrict exposure frequency 

and duration.  In addition, caution must be exercised in proposing limited exposure 

frequencies and/or durations even if the effectiveness of engineering and institutional controls 

can be assured.  The SCTL methodology described here is based on chronic exposure.  

When exposure is of short duration or intermittent, the SCTLs calculated with these exposure 

assumptions are not valid.  This type of exposure is most commonly associated with 

construction worker scenarios.  For these situations, the policy of the FDEP is to rely primarily 

on engineering and institutional controls to limit or prevent exposure.  FDEP requires the 

institutional control to specify that construction workers be notified that contamination exists 

and that proper protective equipment should be utilized based on requirements from the 

Occupational Safety and Health Administration (OSHA). 

Under extraordinary circumstances, the exposed dermal surface area and inhalation 

rates could be modified (e.g., if protective clothing and/or a respirator is required while on site).  

There will be very few, if any, sites where the long-term management involves such 

restrictions, however.  The adherence factor (the amount of soil which adheres to the skin, per 

unit of surface area) might conceivably be influenced by local soil conditions, but empirical 

data to support an alternative value would probably be required. 
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b) Site soil and weather characteristics 
Site soil characteristics can influence the rate of volatilization of organic chemicals into 

air, and thus the level of the chemical in soil that may be acceptable.  Measuring appropriate 

soil characteristics in order to develop a site-specific VF may be useful, particularly if risks 

from soil at a site are thought to be dominated by inhalation of volatile chemicals from soil.  

Parameters necessary for the determination of the VF include the average soil moisture 

content ()), the dry soil bulk density (*b), fraction of organic carbon (foc), and soil pH (used to 

select pH-specific Koc and Kd values).  Methods for determining these site-specific measured 

values for the derivation of the VF are listed in Table 16 and outlined in the SSG (USEPA, 

1996a).  

Table 16 
Methods for Determining Site-Specific Measured Values 

for the Derivation of the Volatilization Factor 

Soil Characteristic Data Source Method 

Soil moisture content ()) Lab measurement ASTM D 2216 

Dry soil bulk density (*b) 
Field 

measurement 

All soils: ASTM D 2937; shallow soils: ASTM 

D 1556, ASTM D 2167, ASTM D 2922 

Soil organic carbon (foc) Lab measurement Nelson & Sommers (1982) 

Soil texture Lab measurement 
Particle size analysis (Gee & Bauder, 1986) 

and USDA classification; used to estimate +w 

Soil pH 
Field 

measurement 
McLean (1982) 

 
 

It is important to note that many site-specific values require data collected over a 

one-year period.  Thus, while site-specific SCTLs may be desirable, the use of generic SCTLs 

may in fact be more cost-effective and less time-consuming.  In addition to the time needed for 

the collection of site-specific data, the investigator must be in strict accordance with the 

approved methods.  This condition is particularly important because the collected data are 

also used for the derivation of other site-specific parameters.  Values derived from site-specific 

data include +w (water-filled soil porosity), +a (air-filled soil porosity), , (total soil porosity), and 

Kd (soil-water organic partition coefficient for organics).  Therefore, errors in the collection of 

data would result not only in one incorrect value, but in several other incorrectly derived values 

as well.  For example +w and +a are derived from the soil moisture content ()).  To generate an 

unbiased value for ), the soil moisture content must represent the annual average.  The use 

of moisture content data from discrete soil samples which may be affected by preceding 

rainfall events would incorrectly represent the moisture content and therefore result in the 

incorrect derivation of +w and +a.  Correctly deriving values such as +a is of great significance, 
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because other than the initial soil concentration, air-filled soil porosity (+a) is the most 

significant soil parameter affecting the volatilization of chemicals from soil.  The higher the +a, 

the greater the potential for emission of volatile chemicals.  The equations, sources, and 

methods for deriving soil characteristics using site-specific data are provided in Table 17. 

 

Table 17 
Equations, Sources, and Methods for Deriving Soil Characteristics Using Site-Specific 

Data  

Soil Characteristic Data Source Method 

Water-filled soil porosity (+w) 
 

+w = 
,•(I/Ks)1/(2b+3)

or 

+w = ) • *b 

, = total soil porosity (Lpore/Lsoil) 
I = infiltration rate (m/yr) 
Ks = saturated hydraulic conductivity (m/yr) 
b = soil-specific exponential parameter 
(unitless) 
) = soil moisture content (gwater/gsoil) 
*b = dry soil bulk density (g/cm3) 

Total soil porosity (,) , = 1 - (*b/*s) *b = dry soil bulk density (g/cm3) 
*s = soil particle density = 2.65 kg/L 

Infiltration rate (I) 
HELP model; 

Regional 
estimates 

HELP (Schroeder et al., 1984);  
may be used for site-specific infiltration 
estimates; used to calculate +w 

Soil-specific exponential parameter 
(b) 
 (Moisture retention component) 

Look-up Attachment A (USEPA, 1996a); 
used to calculate +w 

Saturated hydraulic conductivity 
(Ks) 

Look-up Attachment A (USEPA, 1996a);  
used to calculate +w 

Air-filled soil porosity (+a) 
+a = , - ()•*b) 

or 
+a =  , - +w 

, = total soil porosity (Lpore/Lsoil) 
) = soil moisture content (gwater/gsoil) 
*b = dry soil bulk density (g/cm3) 
+w = water-filled soil porosity (Lwater/Lsoil) 

Soil-water organic partition 
coefficient 
 (organics) (Kd) 

Kd = Koc•foc 
Koc = soil-organic carbon partition 
coefficient (cm3/g) 
foc = organic carbon content of soil (g/g) 

 
 

VF is also a function of local climatic conditions and the size of contaminated area as 

expressed in the Q/C term.  The USEPA (1996b) has tabulated Q/C values for contaminated 

areas ranging from 0.5 to 30 acres in size for selected cities around the U.S.  These values 

are based on a modeling exercise that incorporated, among other things, meteorological data 

for these cities.  The only city in Florida included in this exercise was Miami, and the next 

closest city was Atlanta.  The default Q/C recommended in Figure 7 is based on Miami data 

and a 0.5 acre contaminated area.  A site-specific Q/C term should be considered if the area 

of contaminated soil is significantly greater than 0.5 acres and inhalation exposure is a 

significant concern.  Development of a site-specific Q/C term for a contaminated area outside 

the range presented by the SSG, or using meteorological data from a location in Florida other 

than Miami, is possible but would require a sophisticated and expensive analysis.  In all but FPL-040-047
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the most unusual circumstances, the level of effort required to develop a site-specific Q/C term 

beyond the use of the SSG tabulated values would not be worthwhile. 

The PEF term is also influenced by local meteorological conditions, as well as site 

characteristics (Figure 6).  An important site characteristic influencing the PEF is the percent 

of vegetative cover over the contaminated soil.  The default assumption is that 50% of the 

contaminated area has vegetative cover.  This value can be adjusted for a specific site, but if a 

higher value is used, some mechanism must be in place to ensure that the vegetative cover 

remains in place in the future.  Local wind conditions can also influence the PEF and could 

conceivably be used to adjust the PEF in the development of site-specific SCTLs.  However, a 

preliminary analysis of annual average meteorological data from cities around Florida found 

average wind speeds only slightly different from the default value (unpublished observations).  

Because the PEF is a quantitatively important factor in the SCTL of only a very few chemicals, 

there is generally little incentive for developing site-specific PEF values.  It is important to note 

that the PEF is applicable only for undisturbed soil.  If there is significant soil disturbance at a 

site, such as from vehicular traffic, site-specific estimates of dust levels may have to be 

substituted for the PEF in deriving an SCTL. 

While the VF model used in the calculations of SCTLs for Chapter 62-777, F.A.C. is 

capable of adjusting the VF for different durations of exposure, the model is limited to 

exposures that begin immediately.  The model assumes that the rate of flux of a volatile 

chemical from soil to air is highest when the concentration in surface soil is highest and 

declines over time.  As the flux declines over time, so too does the air concentration.  For a 

chemical at a given initial concentration in soil, the average concentration in air will depend on 

the averaging period (or exposure duration) such that longer periods have lower average 

concentrations.  This is because as the concentration in soil declines over time, lower 

concentrations are included in the averaging process.  For example, the model predicts that, 

for a given concentration of xylenes in soil, the average concentration over the first six years 

will be approximately twice the average concentration over the first 25 years because the air 

concentrations in later years are quite low. 

The assumption in developing default SCTLs is that exposure begins immediately and 

continues for the number of years associated with the given exposure scenario.  It is possible 

that in some site-specific situations other exposure periods may be relevant, including 

exposures that do not begin immediately.  An alternative approach under these circumstances 

is the use of the computer software EMSOFT, developed by the USEPA National Center for 

Environmental Assessment.  VFs calculated by EMSOFT do not differ from those calculated 

with the current VF model for exposure durations that begin immediately.  However, EMSOFT FPL-040-048
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will compute average soil VFs for exposure intervals beginning and ending at any time in the 

future.  Therefore, EMSOFT may be of value in deriving site-specific volatilization factors for 

exposure scenarios that differ from default assumptions. 

c) Mass limits 
The VF equation is based in part on the assumption of an infinite source.  When the 

contaminant’s soil concentration and the volume of contaminated soil (i.e., the area and depth) 

are known, the VF equation can be modified to take mass of the volatile chemicals into 

consideration.  An alternative VF equation incorporating estimates of volume of contaminated 

soil is described in the SSG (USEPA, 1996a,b).  However, it should be noted this mass-limit 

VF model is only based on assuming that the whole mass of contaminant will volatilize during 

the exposure period considered, without regard to the actual volatilization potential of the 

contaminant. 

d) Soil Saturation Limit 
The inhalation component of the SCTL for residential and industrial exposure to volatile 

contaminants is calculated using a VF, as described in Section IV A 2 b.  The equation for the 

VF (Figure 7), which defines the relationship between the concentration of the chemical in soil 

and its flux to air, assumes an infinite source of the chemical and only one mechanism of 

transport, vapor phase diffusion.  As emission flux increases, the air concentration increases, 

along with risks from inhalation exposure.  The VF model assumes that this relationship holds 

throughout the possible range of chemical concentrations in soil, although at high 

concentrations this is not the case.  At a sufficiently high concentration, the soil pore air and 

pore water are saturated and the adsorptive limit of the soil particles is reached.  Any increase 

in concentration above this point does not result in greater flux — the rate of flux reaches a 

plateau and volatile emissions (and air concentrations) can go no higher no matter how much 

additional chemical is present in soil.  This concentration is termed the soil saturation limit 

(Csat).   

The Csat value for a chemical depends upon a variety of factors, including 

chemical-specific physical/chemical properties, as well as characteristics of the soil.  As such, 

the Csat value for different chemicals at a site will vary, and Csat values for a given chemical 

can be different from site to site.  A formula for estimating Csat, using chemical-specific inputs 

and default soil assumptions, is shown in Figure 9.   

Whenever the concentration of a chemical in soil exceeds its Csat value, the standard 

formula for estimating volatilization and inhalation exposure will yield inaccurate results.  

Specifically, the formula will overestimate flux and inhalation exposure.  This is because it fails FPL-040-049
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to recognize that flux reaches a maximum at or around the Csat value, and assumes instead 

that it continues to increase with concentration.  This is an issue in SCTL development 

because for some chemicals (primarily volatile chemicals of low toxic potency) the calculated 

SCTL for the chemical is greater than its Csat value.  This situation exists for about 40 of the 

chemicals for which SCTLs were developed for Chapter 62-777, F.A.C.   

It is possible to correct for the influence of Csat on the inhalation component of the SCTL, 

but this requires that the Csat value be estimated with some confidence.  Alternatively, the 

SCTLs can be uncorrected, recognizing that this adds some extra measure of conservatism to 

the value.  Given the uncertainties in developing accurate Csat values applicable to a wide 

variety of sites, the latter approach was chosen. 

Csat can also potentially influence the development of SCTLs for leachability.  However, 

among the chemicals listed in Table 2, only di-n-octylphthalate and 1,1,2-

trichloro-1,2,2-trifluoroethane have a leachability SCTL > Csat.  This information indicates that, 

for practical purposes, Csat is not an issue of concern in developing leachability goals. 

Csat values may be useful in identifying situations in which free product may be present.  

Soil concentrations of a chemical above the saturation limit could result in their presence as 

free product, which may be undesirable at the site for a number of reasons.  It should be 

emphasized that the Csat value does not signify the concentration at which free product is 

present, but rather that concentrations greater than Csat could serve as a “red flag” for the 

possibility of free product being present at the site.  As a site management tool for this 

purpose, Csat values have been tabulated for chemicals that can exist as liquids at room 

temperature.  These are presented in Table 8.  Actual determination of whether free product 

exists in soils should be made by other means. 

e) Values that do not change from site to site 
It is worth stating explicitly that there are some variables and assumptions that are 

unrelated to site conditions and circumstances and therefore should not be modified in 

deriving a site-specific SCTL.  These parameters include toxicity values, fundamental 

physical/chemical properties of chemicals, and the averaging time for carcinogenic effects. 

[Note: The averaging time for non-carcinogenic effects is a function of the exposure duration, 

which could be modified at a particular site.]  Also, it is generally impractical to consider body 

weight as a site-specific variable (except as it relates to the age of the exposed individuals, 

e.g., adults versus children). 
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2. SCTLs Based on Leachability 

In Florida, soil types vary significantly across the state, from quartz sand to muck, and 

leaching potential covers an extreme range.  The default soil characteristics used to develop 

generic leachability-based SCTLs lie somewhere in the middle of the range of values possible 

in Florida.  Development of site-specific leachability-based SCTLs can be justified because 

characteristics at a given site may bear little resemblance to the default assumptions.  

Although the use of default soil parameters may equally lead to under or over prediction of 

leaching potential, the complexities associated with deriving site-specific estimates suggest it 

is preferable to use default values, unless a protocol has been approved by FDEP to derive 

the required site-specific information.  To develop a site-specific SCTL, default values of soil 

characteristics can be replaced by values measured at the site, including foc, +w, +a, ,, and *b.  

The sampling procedures, analytical methods, and equations for establishing these 

parameters are presented in Section V B 1 b.  Additionally, approaches for developing 

site-specific SCTLs are also described in the SSG (USEPA, 1996a).   

Another parameter that is important in calculating leachability-based SCTLs is the 

dilution attenuation factor (DAF).  The USEPA arrived at a default DAF using results from 

OSW’s EPACMTP Model.  This model utilized a Monte Carlo analysis with input parameters 

obtained from nationwide surveys of waste sites and from applying the SSL dilution model to 

300 groundwater sites across the country.  The model distributions were repeated 15,000 

times for each scenario and a cumulative frequency distribution of DAF values was generated.  

The results of the accompanying sensitivity analysis indicated that climate, soil type, and size 

of the contaminated area have the greatest effect on the DAF.  To gain further information on 

the national range and distribution of DAF values, the dilution model was applied to two large 

surveys of hydrogeologic site investigations.  These were the American Petroleum Institute's 

hydrogeologic database (HGDB) and USEPA's database of conditions at DNAPL sites.  DAF 

modeling information from a combination of 300 sites indicated that the geometric mean DAF 

of all sites combined was 20 for a source area of 0.5 acre.  This value was carefully selected 

using a “weight of evidence” approach which best represents a nationwide average and is 

therefore regarded as an acceptable default for use at most sites.  In special circumstances, 

such as very complex sites, a site-specific DAF can be calculated, but the aquifer hydraulic 

conductivity, the hydraulic gradient, the mixing zone depth, the infiltration rate, and the source 

length parallel to groundwater flow must be determined (USEPA, 1996a). 

It has been demonstrated that the leachability-based SCTL partition equation can be 

used to derive leachibility-based SCTLs for organic compounds.  However, inorganics present 

at cleanup sites can also pose risks to an underlying aquifer.  To derive leachability-based 

values for most metals is more complicated, however.  Unlike organic compounds, Kd values FPL-040-051
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(soil/water partition coefficient) for metals are significantly affected by a variety of soil 

conditions, so derivation of a site-specific value may be a rather involved process.  In these 

circumstances, a leaching test may be more useful than the partitioning method.  Therefore, 

the FDEP recommends the use of a leaching test instead of the soil/water partition equation.  

However, site-specific leachability values for inorganics derived using Kd values estimated with 

the MINTEQA2 model are considered acceptable leachability SCTLs, if oily wastes are not 

present.  If the decision is made to determine site-specific leachate values, the Synthetic 

Precipitation Leaching Procedure (SPLP), developed to model an acid rain leaching 

environment, can be used when there are no oily wastes1.  When oily wastes are present, 

FDEP specifically requires the use of the Toxicity Characteristic Leaching Procedure (TCLP) 

for cleanup of these sites.  While this procedure was developed to model leaching from the 

bottom of a landfill, it may be used to estimate leaching potential when the SPLP method is 

not appropriate (i.e., when soil is contaminated with oily constituents, such as used oil or 

similar petroleum products). 

C. Special Cases 

1. Development of SCTLs for Ammonia 

Ammonia is an inorganic compound that exists in a state of equilibrium between 

un-ionized ammonia (NH3) and ammonium ion (NH4
+).  The state of ionization, and thus the 

percentages present as NH3 and NH4
+, are generally dependent upon the pH of the medium 

(i.e., soil or water), and to a lesser degree upon temperature.  Higher pH results in a greater 

percentage as NH3, whereas lower pH favors the formation of NH4
+.   

Some environmental criteria are intended to be applied to NH3 specifically, while others 

are applied to total ammonia (NH3 plus NH4
+).  For example, the GCTL for ammonia of 2800 

µg/L is applicable to the sum of the NH3 and NH4
+ concentrations.  Alternatively, the 

freshwater SWCTL for ammonia of 20 µg/L is applicable to NH3 only, and compliance must be 

determined based on estimated NH3 levels.  Since standard analytical methods only provide 

information on total ammonia concentration, the concentration of NH3 in samples must be 

estimated based on the total ammonia concentration and the pH of the water.   

Site-specific soil characteristics may greatly affect the ionization of ammonia and 

therefore the potential for leaching.  Leachability is based, in part, on the partitioning of a 

compound between soil and water.  For organic contaminants, the partitioning is dependent on 

                                                 
1 Direct leachability testing should include a minimum of three representative soil samples, pursuant to USEPA Test Method 

1312 (SPLP).  Leachate concentrations from SPLP should not exceed the applicable GCTLs.  SPLP should not be used 
for chemicals derived from used oil or similar petroleum products. 
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the organic carbon normalized partitioning coefficient (Koc).  However, the simple relationship 

between soil organic carbon and sorption observed for organic compounds does not apply to 

inorganic contaminants such as ammonia.  The soil-water partition coefficient (Kd) for 

inorganic compounds is affected by numerous geochemical parameters and processes, 

including pH, sorption to clays, organic matter, iron oxides, other soil constituents, 

oxidation/reduction conditions, major ion chemistry, and the chemical form of the inorganic 

present.  For sites where ammonia leachability is a concern, leachability SCTLs based on 

groundwater criteria may require site-specific adjustments. 

Leachability SCTLs presented in Table 2 are calculated for total and un-ionized 

ammonia, depending on the water resource being considered.  The leachability CTL for the 

protection of groundwater is based on total ammonia, while that protective of freshwater 

surface water is based on ammonia as NH3.  Leachability-based CTLs are calculated 

according to the equations in Figure 8 using the default parameters listed and the appropriate 

chemical-physical constants listed in Table 4.   

Direct exposure SCTLs for total ammonia are derived using the default equation for non-

carcinogens (see Figure 5) and an oral reference dose of 0.4  mg/kg-day, based on a minimal 

risk level (MRL) derived by ATSDR (ATSDR, 1990a)1.  For the inhalation route of exposure, 

an inhalation reference dose of 0.03 mg/kg-day is used.  This dose is derived from the 

inhalation reference concentration of 0.1 mg/m3 presented in IRIS.  Given that the percentage 

of total ammonia present as NH3 depends on soil pH, direct exposure SCTLs are 

conservatively developed by assuming that all of the ammonia in soil is in the NH3 form.  This 

is because, while ammonia as NH3 has a significant capacity to volatilize, NH4
+ does not and it 

will be fully dissolved in water within the soil matrix.  Consequently, for ammonia in soil, 

ingestion exposure is not as important as inhalation because once ingested the potential 

toxicity of NH3 and NH4
+ will be similar due to equilibrium between the two forms in the 

presence of gastric acids.  When volatilization is minimal (i.e., low soil pH, see Table 18 

below), the direct exposure SCTL will be driven primarily by the oral component.  The 

ammonia SCTLs that are based on oral and dermal exposure pathways only are 35,000 mg/kg 

and 870,000 mg/kg for residential and industrial scenarios, respectively.  Alternatively, at 

higher soil pH, the SCTL for ammonia is predominantly driven by the inhalation component of 

the equation, and therefore reflects the capacity of these compounds to volatilize.  In these 

                                                 
1 The oral MRL for ammonia currently listed in the ATSDR Toxicological Profile for Ammonia is 0.3 mg/kg-day.  This value 

was derived by adjusting the NOAEL of 40 mg/kg-day by an uncertainty factor of 100 and an adjustment factor for 
intermittent exposure.  Per discussion with John Wheeler at ATSDR it was indicated that the use of an intermittent 
exposure factor in the extrapolation of the NOAEL to the MRL is no longer recommended.  As such, the ATSDR 
recommended oral MRL for ammonia has been modified to 0.4 mg/kg-day and the drinking water MRL is 14,000 !g/L. 
Although an MRL of 14 mg/L exists for ammonia in drinking water, a value of 2800 !g/L was used here since it 
incorporates a relative source contribution factor of 20%, which FDEP includes in the development of groundwater 
guidance concentrations for non-carcinogens. 
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cases, the inhalation component of the SCTL equation must be adjusted to account for the 

proportion of ammonia available for volatilization.  Thus, to select accurately a direct exposure 

SCTL for ammonia on a site-specific basis, the soil pH must be known.  Otherwise, one must 

conservatively assume that 100% of ammonia is present as NH3 (i.e., the assumption built in 

the default CTL).  Table 18 below provides SCTLs for ammonia based on soil pH at an 

ambient soil temperature of 25#C. 

Table 18 
SCTLs for Ammonia as a Function of Soil pH at an Ambient Temperature of 25ºC 

Soil pH* Percent Un-Ionized 
Ammonia (NH3)** 

Residential 
(mg/kg)‡ 

Industrial 
(mg/kg)‡ 

 100% 750 4000 
9.50 64.3% 1200 6200 
8.50 15.2% 4400 26000 
7.50 1.77% 19000 180000 
6.50 0.18% 32000 630000 
6.00 0.0568% 34000 780000 
5.50 0.0180% 35000 840000 

   ***5.04 0.00624% 35000 860000 
5.00 0.00569% 35000 870000 

*Increasing ammonia concentrations will tend to increase soil pH.  Situations of low soil pH and high 
ammonia concentrations, while theoretically possible, are unlikely to exist at contaminated sites. 

**USEPA: Aqueous Ammonia Equilibrium-Tabulation of Percent Un-Ionized Ammonia, EPA/600/3-
79/091. 

***Average pH of soils in Florida. 
‡Calculated by adjusting inhalation contribution in the SCTL equation by the percent NH3 corresponding 

to the selected pH, but limited by the oral and dermal contribution. 

2. Development of the Direct Exposure SCTLs for Arsenic 

Direct exposure SCTLs for arsenic calculated in previous versions of this Rule used the 

default assumption of a relative oral bioavailability of 100%.  This means in effect that the 

absorption of arsenic from ingested soil was assumed to be equivalent to the absorption of 

arsenic from water.  [Note: The absorption of arsenic in water is the appropriate point of 

comparison because the oral cancer slope factor for arsenic was developed from studies of 

populations exposed to arsenic in drinking water.]  Several studies in animals have shown 

consistently that the absorption of arsenic from soils is less than its absorption from water (see 

Ruby et al., 1999 for a review).  Based on a review of the studies of arsenic bioavailability from 

soils, and in particular on results of a study conducted in non-human primates measuring 

bioavailability of arsenic from contaminated soils from Florida sites (Roberts et al., 2001), 

FDEP determined that a decrease in arsenic risks from soil ingestion by a factor of 3 is 

warranted.  This has been incorporated into the calculation of the direct exposure SCTLs for 

arsenic.    
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3. Development of CTLs for Chloroform 

The USEPA has recently updated the IRIS record for chloroform.  In it, the Agency 

states that, under the Proposed Guidelines for Carcinogen Risk Assessment (U.S. EPA, 1996; 

U.S. EPA, 1999), chloroform is likely to be carcinogenic to humans (Group B2), but only under 

high-exposure conditions that lead to cytotoxicity and regenerative hyperplasia.  Under low 

exposure conditions chloroform is not likely to be carcinogenic to humans by any route of 

exposure.   

The USEPA has concluded that chloroform carcinogenesis occurs only after some 

exposure level is exceeded based on studies showing that cytotoxicity is always present at 

doses equal or lower to those associated with an increased incidence of tumors.  Studies in 

animals reveal that chloroform can cause an increased incidence of kidney tumors in male rats 

and an increased incidence of liver tumors in male and female mice.  Current data show there 

are three steps in the sequence of events leading to liver and kidney cancer in rodents due to 

chloroform exposure.  The first step involves oxidative metabolism of chloroform in the target 

organs, kidney and liver.  The second step is cytotoxicity and cell death caused by oxidative 

metabolites, primarly phosgene.  The third and final step is regenerative cell proliferation 

which is thought to be responsible for the increased probability of cancer.   

Given that cytotoxicity appears to be a prerequisite for tumor formation, the USEPA has 

concluded that a RfD protective of this effect will also protect against cancer.  Both the 

NOAEL/LOAEL and benchmark dose approaches produce the same oral RfD of 0.01 mg/kg-d. 

The USEPA has stated that cytotoxicity is likely to be a requirement for chloroform 

carcinogenesis for all routes of exposure, and that the current cancer potency factor for the 

inhalation route presented in IRIS is under review.  Although it is expected that the same 

approach presented for the oral route of setting a Reference Concentration will finally be 

selected, the current SCTLs are calculated using the Inahalation Unit Risk (IUR) for chloroform 

presented in IRIS.    

4. Development of the Direct Exposure SCTLs for Lead 

a) Residential 
The residential direct exposure SCTL for lead is based on OSWER Directive #9355.4–

12, Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action 

Facilities (USEPA, 1994a).  The guidance level for lead in soils described in this directive was 

calculated with the USEPA’s Integrated Exposure Uptake Biokinetic (IEUBK) Model for Lead 

in Children (USEPA, 1994b).  This model takes into account the multimedia nature of lead FPL-040-055
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exposure in children and calculates distributions of exposure and risk likely to occur at a site 

using default assumptions.  Research indicates that young children are particularly sensitive to 

the effects of lead and require specific attention in the development of an SCTL for lead.  

Thus, an SCTL that is protective for young children is expected to be protective for older 

persons as well.  The 400 mg/kg guidance level for lead in residential soils cited in the 1994 

OSWER directive was calculated such that a hypothetical child would have no more than 5% 

risk of exceeding 10 µg/dL blood lead concentration.  This target blood lead level is based on 

research conducted by the Centers for Disease Control and by the USEPA that associates 

blood lead levels exceeding 10 µg/dL with health effects in children. 

b) Industrial 
To calculate the industrial direct exposure SCTL for lead, the approach outlined in 

Recommendations of the Technical Review Workgroup for Lead for an Interim Approach to 

Assessing Risks Associated with Adult Exposures to Lead in Soil (or TRW; USEPA, 1996c) 

was followed.  This guidance document provides methodology for assessing risks associated 

with non-residential adult exposures to lead in soil based on the potentially most sensitive 

workers – women of child-bearing age.  The methodology focuses on estimating fetal blood 

lead concentrations in pregnant women exposed to lead contaminated soil.  That is, the model 

is designed to estimate an acceptable soil lead concentration to which women could be 

exposed, while pregnant, without the risk of producing unacceptable blood lead concentrations 

in the developing fetus (i.e., levels above 10 µg/dL). 

This method is based, in part, on a simplified representation of lead biokinetics assumed 

to predict quasi-steady state blood lead concentrations among adults (women of child-bearing 

age) who are relatively consistently exposed to a site.  A constant of proportionality between 

fetal blood lead concentration at birth and maternal blood lead concentration is also employed.  

As such, this model provides a means for consistency in calculating acceptable industrial soil 

lead levels.   

A series of equations, discussed in detail in the TRW document, are used to derive an 

acceptable lead concentration in soil.  The limit for lead concentration in maternal blood 

(PbBa,c,g) is derived first.  This value represents the risk-based goal for the central estimate of 

blood lead concentrations in adult women that ensures the fetal blood lead concentration goal 

of 10 µg/dL is not exceeded.  This value is derived from the equation: 

  
PbBa,c,g (

PbBfetal,0.95,goal

GSDi,adult
1.645 %Rfetal/ maternal  FPL-040-056
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In this equation, PbBfetal,0.95,goal = 10 µg/dL represents the goal for the 95th percentile 

blood lead concentration among fetuses born to women having exposures to the specified site 

soil concentration.  This value is divided by the product of R and GSD.  R ( 0.9) is the constant 

of proportionality between fetal blood lead concentration at birth and maternal blood lead 

concentration.  GSD is the geometric standard deviation for blood lead concentrations among 

adult females having exposures to similar on-site lead concentrations but having varying 

responses to site lead (intake, biokinetics) and non-uniform off-site lead exposures.  Ideally, 

the GSD used in the model is estimated from the population of concern at the site, although 

site-specific data are rarely available.  The TRW has recently published estimates of GSD and 

mean baseline blood lead concentration (PbBa,0, see below) derived for 17-45 year old women 

from data collected during the Third National Health and Nutrition Evaluation Survey 

(NHANES III).  This document recommends using Region-specific values for both parameters 

when calculating SCTLs for lead (USEPA 2002a).  The GSD recommended by the TRW for 

the South Region is 2.07 µg/dL, resulting in a PbBa,c,g = 3.357 µg/dL.   

Next, the target blood lead concentration (PbBa,c,g) is employed along with several other 

variables to calculate lead in soil (PbS), the SCTL. 

 (PbBa,c,g – PbBa,0) x AT 
                                    PbS =                                              

BKSF x IRsoil x AFsoil x EFsoil 

       where, 

PbBa,c,g  (target blood lead concentration) = 3.357 µg/dL 

PbBa,0 (baseline blood lead concentration) = 1.39 µg/dL 

AT (averaging time) = 365 days/year 

BKSF (biokinetic slope factor) = 0.4 µg/dL per µg/day 

IRsoil (ingestion rate) = 0.05 g/day 

AFsoil (absorption factor) = 0.12 [unitless] 

EFsoil  (exposure frequency) = 219 days/year 

 

In this equation, the baseline blood lead concentration, PbBa,0, represents the adult 

blood lead concentration (µg/dL) in the absence of site exposures.  It is intended to be a best 

estimate of a reasonable central value of blood lead concentrations in women of child-bearing 

age that are not exposed to lead-contaminated soil or dust at the site.  This value was also 

derived using data for 17-45 year old women collected during NHANES III.  The TRW 

recommends the mean value of 1.39 for the South Region (USEPA 2002a). FPL-040-057
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In the TRW model, the baseline PbBa,0 is subtracted from the target PbBa,c,g to obtain a 

value representative of the allowable increase in blood lead level that will not result in 

exceeding the target blood lead level.  Using the default values selected for Chapter 62-777, 

F.A.C., this value equals 1.967 µg/dL (3.357 µg/dL minus 1.39 µg/dL).  Additionally, the model 

uses an averaging time of 365 days/year and an exposure frequency of 219 days/year.  The 

exposure frequency is based on USEPA recommendations provided as part of the lead 

guidance for average time spent at work by both full-time and part-time workers.  Even though 

this exposure frequency is different from the standard worker default, it was used here to be 

consistent with USEPA calculation of soil lead limits.  Exposure duration was assumed to be 

one year (not shown in the denominator of the equation because it is 1).  The other variables 

are defined as follows: 

" BKSF = Biokinetic slope factor relating increase in the typical adult blood lead 

concentration to average daily lead uptake.  The recommended value is 0.4 µg/dL blood 

lead increase per µg/day lead uptake. 

" AFsoil = Fraction of lead in soil ingested daily that is absorbed from the gastrointestinal 

tract.  TRW recommends a default value of 0.12 based on the assumption that the 

absorption factor for soluble lead is 0.2 and that the relative bioavailability of lead in soil 

compared to soluble lead is 0.6; thus 0.2 x 0.6 = 0.12. 

" IRsoil = Intake rate of soil.  The recommended value is 0.05 g/day.  Although the 0.05 

g/day default value addresses all occupational soil intake by an individual, whether 

directly from soil or indirectly through contact with dust, risks associated with more 

intensive soil contact activities such as construction and excavation are not included.  

Site-specific data on soil contact intensity should be considered when evaluating the 

applicability of the default industrial direct exposure SCTL.  Depending on the duration of 

exposure and type of exposure scenario being evaluated, larger ingestion rates may be 

more appropriate. 

Using these standard equations with the recommended defaults and values selected to 

represent a contaminated site, a value of 1400 mg/kg lead is calculated as the industrial direct 

exposure SCTL. 
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For Chapter 62-777, F.A.C.: 

dL/gµ357.3
9.007.2

L/gµ10PbB 645.1g,c,a (
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(  

yr/d21912.0d/g05.0d/gµperdL/gµ4.0
dL/gµ39.1357.3PbSCTL
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&

(  

SCTL Pb = 1366  or 1400 mg/kg 

                       
 
 

The TRW recognizes that other models with more detailed blood lead kinetics could 

provide better estimates regarding brief acute exposures or intermittent exposure patterns.  

However, pending further development and evaluation of other biokinetic models, the 

methodology provided by the TRW is the recommended approach. 

5. Development of SCTLs for Methylmercury 

Most USEPA-approved analytical methods for determining methylmercury 

concentrations in soil are based on measurement of total organic mercury.  As such, soil 

concentrations reported as methylmercury may, in fact, include or consist of other organic 

mercury species.  Recognizing this, the default SCTL for methylmercury was developed in a 

way that would be protective for organic mercury species in general.  Data regarding the 

comparative toxicity of organic mercurial compounds are limited.  Only methylmercury has an 

RfD from the USEPA, and this value was tentatively assumed to be applicable to all forms of 

organic mercury.  The physical/chemical properties of organic mercury compounds can vary 

significantly, however.  Dimethylmercury has much greater volatility than methylmercury, and 

the dose received from a given concentration in soil would be much higher.  In order to 

develop an SCTL protective under circumstances of dimethylmercury exposure, the 

physical/chemical properties of this compound were used to derive the default methylmercury 

SCTL.  Under site-specific circumstances where analytical methodology capable of reliably 

speciating organic mercury is employed, alternative SCTLs directed to specific forms 

(including methylmercury) could be utilized. 

6. Development of SCTLs for Total Recoverable Petroleum Hydrocarbons 
(TRPHs)  

The TRPH SCTLs were developed to be used in a two-tiered approach with a default 

TRPH SCTL as the starting value.  Default TRPH SCTLs for direct exposure and leachability 

included in Table 2 are to be compared with site-specific results obtained using the Florida 

Petroleum Residual Organic (FL-PRO) analytical method.  Currently, the FL-PRO method is FPL-040-059



  February, 2005 
 

 59

limited to measuring the concentration of mixed petroleum hydrocarbons in the range of 

C8-C40.  While FL-PRO does not measure hydrocarbons in the C5-C7 range, the most toxic and 

prevalent chemicals within this range are quantified by other analyses and have individual 

SCTLs.  Therefore, the default TRPH SCTL is based on the most conservative and health 

protective carbon range that can be detected by FL-PRO, the >C8-C10 carbon range (Table C-

5, Appendix C).   

In the event that any of these default SCTLs is exceeded, the assessment should enter 

a second tier where TRPH site concentrations for individual fraction ranges are compared with 

their respective SCTLs.  There are currently two analytical methods that provide 

concentrations for ranges that do not necessarily encompass the same fractions.  FDEP has 

approved using the FL-PRO method, and the method developed by the Massachusetts 

Department of Environmental Protection (MADEP, 1997).  The FL-PRO method has some 

drawbacks that can make evaluation of TRPH contaminantion incomplete.  For example, it 

cannot distinguish between aliphatics and the generally more toxic aromatics.  In addition, 

quantitation of individual compounds using the FL-PRO method is difficult and not 

confirmative, as only “fresh” petroleum hydrocarbons provide distinct peaks in analysis by gas 

chromatography (GC).  Weathered petroleum hydrocarbons such as those found at 

contaminated sites produce “hills” rather than peaks when analyzed by GC.  Therefore, the 

FL-PRO method can only obtain an estimate over the entire C-range of the fraction of 

petroleum hydrocarbons that are present in the sample.  Although not free of complications, 

the MADEP method can detect the more toxicologically relevant aliphatic C5-C8 fraction range, 

and more importantly, it allows differentiation of aromatics from aliphatics.  

TRPH SCTLs for fractions evaluated through the FL-PRO and the MADEP methods are 

derived from chemical/physical parameters and toxicity values assigned to each carbon range 

as described in Appendix C.  It should be noted that an absolute ranking of risks posed by 

exposure to these fraction ranges is not possible because for example, while the >C8-C10 

aromatic fraction has the most restrictive inhalation RfD, the >C16 aromatic fractions currently 

have the most restrictive oral RfD (TPHCWG, 1997c; Table C-4, Appendix C).   

7. Development of SCTLs for Polychlorinated Dibenzodioxins (PCDDs) 
and Polychlorinated Dibenzofurans (PCDFs) 

 Polychlorinated dibenzodioxins (PCDDs) and polychlorinated dibenzofurans (PDCFs) 

are typically found in the environment as mixtures of PCDD or PCDF congeners.  The 

individual PCDD and PCDF congeners can vary widely in terms of toxic potency, and 

therefore the same total concentration can pose different risks.  Most analyses of PCDDs and 

PCDFs in environmental samples provide information on the congeners present.  The current FPL-040-060
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approach to assessing the toxicity of these mixtures involves the use of toxic equivalency 

factors (or TEFs), which are discussed in the Interim Procedures for Estimating Risks 

Associated with Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and –Dibenzofurans 

(CDDs and CDFs) and 1989 Update (USEPA, 1989c).  In a 1997 workshop in Stockholm, the 

World Health Organization (WHO) working group on TEFs agreed on TEFs to be used to 

assess risks posed by dioxin-like compounds to humans and other mammals.  The USEPA 

has endorsed the use of these TEFs for evaluating contaminated sites in the U.S.  TEFs 

proposed by the WHO and presented in Table 19 below.   

For dioxin-contaminated sites, 2,3,7,8-TCDD equivalent concentrations are calculated 

as the sum of each dioxin congener concentration times its TEF.  This concentration, in 

2,3,7,8-TCDD equivalents, should then be compared with the dioxin SCTL.  The dioxin SCTL 

is also applicable to PCDFs, given the similarity in the toxicity of these two classes of 

chemicals. 

Detection of any PCDD congener signifies that PCDD contamination occurs in the 

sample, while detection of any PCDF congener in the sample signifies that PCDF 

contamination is present.  In these cases, PCDD or PCDF concentrations should be converted 

to 2,3,7,7-TCDD equivalents using the recommended TEFs presented in Table 19 and 

compared to the CTL for 2,3,7,8-TCDD.  For non-detected congeners, equivalent 

concentrations should be calculated using half the detection limit for that congener.1  For 

samples with both PCDF and PCDD contamination, the sum of the 2,3,7,8-TCDD equivalent 

concentration for both classes of compounds should be compared to the CTL for 2,3,7,8-

TCDD.  Selection of the laboratory method should pay attention to the method detection limit 

achievable for each congener in order to avoid calculated equivalent concentrations that are 

artificially high due to elevated detection limits.  In this respect, EPA method 8290 seems to 

provide adequate sensitivity. 

Reports from analytical laboratories often include total concentrations for dioxin or 

furan congeners with the same degree of chlorination.  These data cannot be used to estimate 

a 2,3,7,8-TCDD equivalent concentration.  On the other hand, these concentrations represent 

the maximum possible total concentration of certain congeners of concern.  Concentrations for 

individual congeners estimated as half the detection limit can be checked against these totals 

to minimize possible overestimation of the 2,3,7,8-TCDD equivalent concentration for the 

sample.     

                                                 
1  Laboratory reports commonly identify concentrations that are less than quantitation limits.  For purposes of 

generating a proxy concentration to use in calculating toxic equivalents for non-detect congeners, the 
method detection limit, which is lower, can be used. FPL-040-061



  February, 2005 
 

 61

TEFs are also available to convert PCB congeners to 2,3,7,8-TCDD equivalents.  

Therefore, if concentrations of individual congeners are known, it is possible to use the toxic 

equivalency approach to assess cumulative risks posed by these contaminants.  However, the 

USEPA has generated toxicity values for PCB mixtures (i.e., Aroclors) and currently 

recommends evaluating risks from PCBs through the use of these reference doses and cancer 

slope factors in most situations. 

Table 19 
Toxic Equivalency Factors (TEFs) Used to Express PCDD and 

PCDF Concentrations as 2,3,7,8-TCDD Equivalents 

Congener Toxic Equivalency Factor 

Polychlorinated dibenzodioxins  
2,3,7,8-TCDD 1 

1,2,3,7,8-PeCDD 1 
1,2,3,4,7,8-HxCDD 0.1 
1,2,3,6,7,8-HxCDD 0.1 
1,2,3,7,8,9-HxCDD 0.1 

1,2,3,4,6,7,8-HpCDD 0.01 
OCDD 0.0001 

Polychlorinated dibenzofurans  
2,3,7,8-TCDF 0.1 

1,2,3,7,8-PeCDF 0.05 
2,3,4,7,8-PeCDF 0.5 

1,2,3,4,7,8-HxCDF 0.1 
1,2,3,6,7,8-HxCDF 0.1 
1,2,3,7,8,9-HxCDF 0.1 
2,3,4,6,7,8-HxCDF 0.1 

1,2,3,4,6,7,8-HpCDF 0.01 
1,2,3,4,7,8,9-HpCDF 0.01 

OCDF 0.0001 
Source: Van den Berg et al., 1998. 
 

8. Development of SCTLs for Carcinogenic Policyclic Aromatic 
Hydrocarbons 

As in the case of dioxins and furans, carcinogenic polycyclic aromatic hydrocarbons 

(PAHs) are found as mixtures in contaminated media.  Given that carcinogenic PAHs have a 

common toxicity mechanism, but display difference toxic potencies, the TEF approach can be 

used to convert individual PAH site concentrations into a single concentration of the index 

chemical, benzo(a)pyrene.  This approach should be followed to evaluate risks from direct 

exposure.  Consequently, direct exposure SCTLs were derived only for benzo(a)pyrene.  

SCTLs based on leachibility were developed for individual carcinogenic PAHs because of their 

varying leaching potential.    Table 20 below presents the TEFs that should be used to 

calculate site concentrations before comparison with the direct toxicity SCTLs for 

benzo(a)pyrene.   
FPL-040-062



  February, 2005 
 

 62

 

 

 

Table 20 
Toxic Equivalency Factors for Carcinogenic PAHs 

Contaminant TEF 
benzo(a)pyrene 1.0 
benzo(a)anthracene 0.1 
benzo(b)fluoranthene 0.1 
benzo(k)fluoranthene 0.01 
chrysene 0.001 
dibenz(a,h)anthracene 1.0 
indeno(1,2,3-cd)pyrene 0.1 

 

9. Development of CTLs for Vinyl Chloride 

The IRIS record for vinyl chloride lists two sets of cancer potency values for the oral and 

inhalation routes; one for continuous lifetime exposure during adulthood and the other for 

continuous lifetime exposure from birth.  The supporting documentation (USEPA, 2000d) 

discusses laboratory animal data showing that exposures during early life produce a cancer 

response that is qualitatively different from that observed from lifetime exposure of mature 

animals, but that produce similar cancer incidences.  Therefore, the cancer potency estimates 

developed using data from mature animals should be doubled when evaluating cancer risks 

from continuous lifetime exposures commencing at birth.  This approach was followed for 

developing SWCTLs to be protective of lifetime exposure from birth.  The 

industrial/commercial SCTL was calculated using the cancer potency estimates appropriate for 

continuous lifetime exposure during adulthood and prorating the cumulative dose over the 

averaging time of 70 years.  According to USEPA guidance (USEPA, 2000d),  calculation of 

cancer risks for exposures less than a lifetime but that start at birth should add risks from 

continous lifetime exposure not prorated over a lifetime and exposures over the entire 

exposure period but prorated over a lifetime (i.e., averaged over 70 years).  This procedure 

was followed to develop SCTLs for the residential scenario.  Non-prorated risks were 

calculated by assuming a lifetime resident is exposed continuously for 70 yr.  Lifetime resident 

exposure assumptions are presented in Table 21.  These risks were then added to those 

calculated for the aggregate resident using the equation shown in Figure 4.  The SCTL was 

calculated through an iterative process until the total risk equaled 1.0E-6. 
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      Table 21 
Exposure Assumptions Used for the Lifetime Resident 

Assumption Value Source 

Body weight, kg 64.05 Average of NHANES III body weight data for 0-70 year 
olds  

Soil ingestion rate, 
mg/d 108.6 Time weighted average of 6 yr ingesting 200 mg/d and 64 

yr ingesting 100 mg/d 

Skin surface exposed, 
cm2 5920 

Product of total surface area exposed for lifetime resident 
(17,496 cm2) calculated using Burmaster’s equation 
(1998) and time weighted average of 6 yr exposing 43.1 % 
of skin surface and 64 yr exposing 33.3% (See Table A-5) 

Dermal adherence 
factor, mg/cm2 0.08 

Time weighted average of 6 yr with child dermal 
adherence of 0.2 mg/ cm2 and 64 yr with adult dermal 
adherence of 0.07 mg/ cm2 

Inhalation rate, m2/d 12.56 Time weighted average of male and femal inhalation rates 
presented in Table 5-12 of the EFH (USEPA, 1997) 

VI. Chemical Interactions 

When selecting the target risk or hazard for CTL development, it must be kept in mind 

that this is the accepted incremental excess risk per chemical, and not necessarily the 

accepted increase in risk to the individual.  For most sites, exposure is to more than one 

chemical, and the overall risk to the individual posed by contamination at the site will be some 

composite of the individual chemical risks.  CTLs for generic application cannot be developed 

based on total target risk to the exposed individual, since this risk will vary depending upon the 

number and type of chemicals (i.e., carcinogenic versus non-carcinogenic) present at specific 

sites.   

Exposure to combinations of chemicals may result in interactions leading to a significant 

increase or decrease in the overall toxicity of the mixture compared to the summation of the 

toxicities of the individual chemicals.  Toxic interactions may occur as a result of an alteration 

in the absorption, distribution, metabolism, and excretion of one chemical by another, 

modifying its toxicity.  Studies in animals have reported the occurrence of such interactions 

among gaseous pollutants, pesticides, metals, and solvents.  Interactions may also occur 

when one chemical alters the responsiveness of cells and target organs to the effects of other 

chemicals, such as through receptor up-regulation or altered cell-signaling pathways.  Very 

little information exists on toxic interactions in humans, and inferences must be made from 

studies of toxicant effects in laboratory animals.  Even in circumstances where significant 

interactions have been observed in these studies, 1) the dosages at which the interaction 

occurs are usually not well characterized; 2) there is often uncertainty as to whether the FPL-040-064
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mechanism for the interaction is relevant to humans, particularly at the comparatively low 

exposures typically encountered from contaminated environmental media; and 3) most such 

studies involve exposure to two chemicals, whereas exposure at contaminated sites can 

involve several toxicants.  For these reasons, the utility of these observations in evaluating the 

human health implications of multiple chemical exposures is limited, and it is extremely difficult 

to address chemical interactions in quantitative risk assessment other than on a rather 

simplistic level. 

The standard approach taken in baseline risk assessments for contaminated sites is to 

assume that risks to the individual from multiple chemicals are additive.  The incremental 

excess cancer risk to the exposed individual is the sum of the cancer risks from individual 

carcinogens. It is recognized that the cancer risks from individual chemicals are not truly 

independent (e.g., death from cancer from one contaminant reduces the risk of cancer from 

other contaminants to zero; also, there is evidence suggesting that developing one cancer 

may increase the risk of developing a second cancer), and therefore, some error will be 

introduced in calculating total cancer risk from the sum of the individual cancer risks.  

However, since the probability of developing cancer from environmental exposure to 

contaminants is usually small, the error in summing them will also be small and of little 

consequence in estimating total cancer risk. 

For non-carcinogens, hazard quotients for individual chemicals are summed when there 

is evidence that the chemicals may have additive effects.  The same mechanisms of action or 

the same target organ for toxicity are usually taken as evidence for potential additivity.  Tables 

1, 2, 5b, 6, and 7 provide information regarding non-cancer human health effects that may 

result from exposure to chemicals for which CTLs have been developed.  The non-cancer 

effect(s) listed are from the critical study [or studies] used to develop the toxicity value for that 

chemical.  The table does not provide an exhaustive list of potential target organs/systems and 

effects for each chemical.  Rather, the table is intended to list target organs/systems most 

likely to be affected at or near the lowest observable adverse effect level (LOAEL).  These 

effects are most relevant in determining when additive toxicity might occur under 

circumstances of environmental exposure.  In general, the target organs/systems and effects 

were identified from narratives accompanying presentation of toxicity values in the sources 

identified in Table 5b (e.g., IRIS).  

In some situations, a very specific type of effect was identified for a chemical in the 

toxicity value narrative.  When this was encountered, a more general listing of target 

organ/system was made so that circumstances of potential additive toxicity would not be 

missed.  For example, the critical effect for chlorothalonil is listed in IRIS as “renal tubular FPL-040-065
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epithelial vacuolation,” an effect on a specific region of the kidney.  Other chemicals, affecting 

other regions of the kidney, could produce cumulative renal toxicity with chlorothalonil.  For 

this reason, the target for chlorothalonil was generalized to “kidney” so insure adequate 

consideration of potential additive toxicity.  In other situations, the type of effect identified for a 

chemical was very non-specific, such as “decreased body weight.”  Decreased body weight 

suggests that an adverse effect is occurring, but provides no indication of the target 

organ/system.  When decreased body weight is found along with another, more specific effect 

(such as liver toxicity), it is assumed to be secondary to the more specific toxicity listed.  It is 

not, therefore, listed among the target organs/systems and effects.  It is, however, listed when 

it is the only critical effect identified.  Chemicals that share non-specific effects such as 

decreased body weight should be considered additive, unless there is convincing evidence 

that they do not produce cumulative toxicity.   

For carcinogenic PAHs, PCDDs, and PCDFs, additive toxicity of members of these 

classes of chemicals are dealt with through the toxic equivalents approach.  This procedure is 

described in sections V C 7 and 8.  For other chemicals, the manner in which additive toxicity 

of chemicals is addressed depends upon the approach used to compare site concentrations 

with CTLs.  This is explained for soils in Appendix D, “Guidance for Comparing Site 

Contaminant Concentration Data with Soil Cleanup Target Levels.”  Summarized briefly, one 

approach is to consider the CTL for each to be a not-to-exceed value.  FDEP risk goals are 

met when all detected chemicals are present in concentrations at or below their respective 

CTLs.  If local, natural background concentrations of a chemical are above the CTL, risk goals 

for that chemical are considered satisfied if concentrations at a site are at or below site-

specific, natural background levels.  For soils, an alternative approach is to compare CTLs 

with the 95% upper confidence limit (95% UCL) of the mean concentration.  When the 95% 

UCL is used for comparison, SCTLs must be adjusted (or “apportioned”) such that the total 

risk for carcinogens present at a site does not exceed 1 x 10-6, and the sum of the hazard 

quotients (ie., the hazard index) for chemicals affecting the same target organ or producing the 

same effects does not exceed 1.  Several methods are available to apportion SCTLs.  The 

most straightforward is simple apportionment.  In simple apportionment, the default SCTLs for 

each carcinogen is divided by the number of carcinogens present.  In this way, the sum of the 

SCTLs for the carcinogens equals 1 x 10-6.  Similarly, the SCTL for each chemical affecting a 

particular target organ/system is divided by the total number of chemicals with that effect.  

Examples of simple apportionment are shown in Figure 10. 

In practice, simple apportionment will be unsatisfactory for most sites because it can 

lead to overly conservative cleanups.  Simple apportionment of SCTLs ignores the 

concentrations of chemicals present at a site, and if one or more chemicals are present in 
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concentrations below their apportioned SCTL, the apportioned SCTLs for the others will be 

lower than needed to meet FDEP risk goals.  Other methods that take into consideration site 

concentrations of chemicals can lead to more efficient calculation of apportioned SCTLs that 

meet risk goals, yet do not lead to unnecessary cleanups.  An example of such an approach to 

apportioning is provided in Figure 10.  Additional details regarding calculation of 95% UCL 

values and apportioning methods are described in Appendix D. 

For groundwater CTLs, the issues regarding apportioning are essentially the same, 

except that 95% UCL values are not calculated for groundwater contaminants.  Apportioning 

of GCTLs is required only when evaluating groundwater contamination in the context of a risk 

assessment, such as in Risk Management Options Level III in Section 680 of the cleanup 

rules.  

While, in principle, interactions can occur among chemicals that result in 

greater-than-additive effects, at present there are no specific examples that indicate that the 

additive approach described above is not sufficiently conservative for initial site evaluation 

purposes.  If evidence arises in the future for interactions between specific chemicals that 

would render this approach less than health-protective, the approach should be modified to 

take these interactions into consideration. 

Although simple additivity is the most commonly recommended approach for risk 

assessment, the incorporation of quantitative information on toxic interactions as a means to 

more specifically evaluate the potential for additivity is an alternative for more detailed, 

site-specific risk assessments.  Additivity may result from dose addition, which occurs when 

chemicals act on similar biological systems and elicit a common response, whereas response 

addition occurs when chemicals act by independent mechanisms to produce toxicity to the 

same organ or tissue (Hertzberg et al., 1997).  With dose addition, the chemicals are assumed 

to be functional clones and thereby follow similar pathways of uptake, metabolism, distribution 

and elimination, and elicit the same toxic effect.  Thus, although the dose of one chemical may 

be too small to elicit an effect, the addition of a second chemical may be enough so as to 

increase the total dose to a level that results in an adverse effect.  Under response addition, 

different physiologic pathways are followed and the response to one chemical occurs whether 

or not the second chemical is present.  For example, the liver may be the common target 

organ, but the mechanism of injury can differ (e.g., peroxisomal proliferation, induction of 

oxidant stress, protein adduction).  However, it is the sum of the responses at the common 

target organ that is measured as the additive effect, regardless of the differences in 

mechanism of action.  Dose addition should always be treated as a summation of hazard 

quotients.  Response addition, however, may not always be accurately characterized by a FPL-040-067
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simple summation of hazard quotients, depending upon the toxic mechanisms involved.  In 

cases of response addition, approaches other than simple addition can be used to derive 

site-specific CTLs, but must be carefully justified by the mechanism(s) of action of the 

chemicals and supported by empirical observations. 

In the context of a detailed, site-specific risk assessment, chemical interactions other 

than addition need to be considered, such as antagonism, inhibition, masking, synergism, and 

potentiation.  As with response addition, manipulation of CTLs based on these interactions 

should be soundly and carefully based on mechanistic principles supported by empirical 

observations from the peer-reviewed scientific literature. 

VII. Sources of Variability and Uncertainty 

Development of CTLs requires the inclusion of several different inputs, each associated 

with some degree of variability and uncertainty.  Variability and uncertainty exist in inputs 

related both to toxic potency (i.e., the toxicity values) and to exposure.   

A. Variability and Uncertainty in Toxic Potency Estimates 

Variability and uncertainty are important considerations in the development and use of 

toxicity values.  Toxicity values are numerical expressions of the toxic potency of a chemical.  

They are developed based on information collected from epidemiological studies of human 

populations or from studies involving controlled exposure of laboratory animals.  While 

epidemiological lines of evidence might apply more directly to the assessment of risks to 

human health, the lack of control of the exposure level almost always introduces significant 

uncertainty in the dose-response information gained from this type of study.  In addition, many 

of these studies rely on occupational cohorts, where exposure occurs almost exclusively to 

healthy adults.  As such, potentially sensitive populations such as pregnant women, the 

elderly, and children are usually not represented.  Studies using animal models allow for 

precise control of exposure, but require extrapolation of results from animals to humans.  

There is always uncertainty associated with inter-species extrapolation due to a variety of 

factors, including possible differences in uptake and metabolism of the chemical, sensitivity of 

the target organ or tissue to the effects of the chemical, and issues related to scaling of doses 

from laboratory animals to much larger humans.  Data from animal or even human studies 

may also not match environmental exposures well in other ways, leading to the need for other 

types of extrapolation, including extrapolation of information obtained from one route of 

exposure to another (e.g., using data from an inhalation exposure study to assess toxicity from 

oral exposure), from one length of exposure to another (e.g., using data from a subchronic FPL-040-068
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study to determine safe doses for chronic exposure), and from one dose range to another 

(typically, from high doses used in toxicity studies to much lower doses associated with 

environmental exposures).  Each of these types of extrapolation contributes uncertainty to the 

risk assessment process. 

Yet another type of uncertainty involves the extent to which the toxicity of a chemical has 

been well characterized.  The use of toxicity values to derive safe doses for chemicals relies 

upon the assumption that all possible adverse effects have been documented, and therefore 

complete protection against a chemical’s toxic effects is afforded by basing the toxicity value 

on the most sensitive effect (i.e., that which occurs at the lowest dose).  Some chemicals have 

been extensively studied, leading to confidence that both the most sensitive effect and the 

doses at which it occurs are well understood.  For other chemicals, however, toxicity data are 

limited, and the extent to which available information has adequately characterized sensitive 

effects is uncertain.   

When developing safe dose values for chemicals, such as the USEPA’s reference doses 

(RfDs), the regulatory response to the existence of these uncertainties is the use of safety or 

uncertainty factors.  The process begins with a no-effect dose or concentration for the most 

sensitive effect as identified from existing studies.  Depending upon the nature of the data 

available for the chemical, one or more uncertainty factors may be applied.  For example, a 

factor of up to 10 is applied when extrapolating from studies in animals to humans, and a 

factor of up to 10 is applied when using data from less than chronic exposure.  If a no-effect 

dose is not available (i.e., all of the doses tested have produced an effect), the lowest dose 

tested is used and an additional factor of 10 is applied.  Variability is also addressed in this 

process.  Individuals may vary in their sensitivity to a chemical due to a variety of factors.  

Since most toxicity data are derived from studies of healthy test subjects, these data may not 

adequately represent responses in sensitive subjects.  In view of this, an uncertainty factor of 

10 is applied for protection of sensitive individuals (except in unusual cases in which the 

toxicity data are derived from sensitive subjects).  Finally, a “modifying factor” may be used 

based on professional judgment.  This modifying factor may range from 1 to 10, the magnitude 

depending on factors such as the completeness of the overall database and the number of 

species tested.  The uncertainty factors and modifying factor are multiplicative rather than 

additive, and the overall reduction in dose can range up to 10,000-fold, depending upon the 

component uncertainties.  In the case of oral RfDs presented in IRIS, the median total 

adjustment factor is 300, while the average is 887 and the maximum value is 12,000.  The 

uncertainty factors incorporated into the RfDs used to develop CTLs are not listed in this 

technical background document, but can usually be obtained from the source of the RfD (e.g., 

IRIS, etc.; see Table 5b). 
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As with non-cancer health effects, there are a number of uncertainties associated with 

development of CTLs based on carcinogenicity.  A major source of uncertainty is the shape of 

the dose-response relationship below the observation range.  The target cancer probability for 

CTLs (10-6 excess cancer incidence) is several orders of magnitude lower than what can be 

reliably measured in cancer studies, requiring that assumptions be made about cancer 

responses at low, environmentally-relevant doses.  Several models for estimating low-dose 

responses to carcinogens have been proposed, and can yield very different estimates of 

cancer risks at low doses.  The USEPA has chosen to use the multi-stage model for 

developing estimates of cancer potency for most carcinogens, in part because it has a 

biological basis and in part because it tends to give higher estimates of risks than other 

models, and is therefore unlikely to underestimate the true cancer risk.  The linearized 

multistage procedure is typically used, in which an upper confidence limit fit of the cancer data 

is used rather than the best fit.  Because data sets from cancer studies are usually very limited 

in terms of the numbers of doses tested, use of an upper confidence limit value on the slope 

helps to ensure that the result from a particular data set does not underestimate the true 

slope.  This approach also contributes to the conservatism of the cancer potency estimates.  

An additional source of uncertainty is whether a chemical is in fact capable of producing 

cancer in humans.  The USEPA uses a weight-of-evidence scheme to characterize chemicals 

as to the certainty with which they are, or are not, carcinogenic in humans, based on evidence 

from animal and human studies.  Traditionally, chemicals have been classified using letter 

designations for weight-of-evidence: Group A chemicals are “known to produce cancer in 

humans,” Group B are “probable human carcinogens” either based on limited evidence from 

epidemiological studies and sufficient evidence from animal studies (Group B1), or based only 

on sufficient evidence from animal studies (Group B2).  Group C are “possible human 

carcinogens,” Group D chemicals are “not classifiable as to human carcinogenicity,” and 

Group E are those with “no evidence of carcinogenicity for humans.”  More recently, the 

USEPA has chosen to characterize the weigh-of-evidence in narrative form.  For chemicals 

still characterized under the older classification scheme, the designation (A, B2, etc.) is listed 

in Table 5a. Many chemicals have not been tested for carcinogenicity.  For those chemicals, 

some degree of uncertainty exists as to whether they pose a potential cancer risk.   

B. Variability and Uncertainty in Exposure Parameters 

Variability exists in exposure because of inherent differences among individuals within 

an exposed population.  Among individuals exposed to contaminated soils or drinking water in 

a residential setting, for example, there will be differences in virtually all of the variables used 

in the risk equations (body weight, drinking water or soil ingestion rates, exposure frequency, 

etc.).  As a result, when calculating doses of contaminants resulting from exposure, there is no FPL-040-070
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single dose that corresponds to a given concentration of chemical in soil or water, but rather a 

distribution of doses within an exposed population of interest.  As a practical matter, a single 

dose must be selected upon which to base a CTL.  From a regulatory perspective, if the goal 

is to protect most or all of an exposed population, that dose should reflect the upper end of the 

range of plausible exposures.  This approach was used for the development of CTLs for 

Chapter 62-777, F.A.C.  That is, from a range of possible values for each exposure variable, 

values were selected to produce dose estimates near the upper end of the likely range of 

doses for an exposed population.  These dose estimates are intended to correspond to what 

the USEPA terms “reasonable maximum exposure” or “high-end exposure” — exposure at 

about the 90th or 95th percentile.   

There are several potential sources of uncertainty in the exposure component of the 

CTL formula.  For example, CTL development requires several inputs regarding 

physical/chemical properties of the contaminant.  Several of these physical/chemical 

properties are hard to measure directly with reasonable accuracy, and consequently a range 

of values for a given parameter can often be found in the literature.  When measured values 

are unavailable, they can be predicted from the chemical’s structure or other properties, 

although the accuracy of these predictions is also a source of uncertainty.  In general, 

uncertainty in the selection of physical/chemical inputs is minimized by a preference for 

measured over estimated values, and by choosing values from sources which utilize some 

form of data quality assessment (e.g., peer review).  Another example is uncertainty regarding 

the way in which chemical concentrations in soil might change in the future.  Chemical 

concentrations in soil may decline due to a variety of processes such as volatilization to air, 

leaching to groundwater, or biodegradation.  The rate of change in concentration, however, 

can seldom be predicted with certainty.  [Note: There is an element of variability in this as well, 

in that the rate of disappearance of a chemical will depend in part on factors that may change 

from site to site.]  Loss of chemical over time is potentially an important issue since all but a 

few soil CTLs, and all groundwater CTLs, are based on chronic exposure.  For the purpose of 

creating default CTLs, this particular uncertainty is addressed by assuming that there is no 

loss of chemical over time; that is, that the concentration of chemical presently found at a site 

will persist indefinitely.  For persistent chemicals (such as inorganics), this assumption is fairly 

accurate, while for other chemicals it is conservative.  In the context of developing an 

alternative CTL for a specific site, this uncertainty could conceivably be reduced by obtaining 

site-specific information on the rate of loss of the chemical from soil, and using this information 

in the development of the CTL. 

The conservatism of the CTLs is a function of the combined conservatism of the 

individual assumptions and inputs used to create them.  Not all individual inputs are high-end 
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values -- using all high end values would produce CTLs based on extreme, unrealistic 

exposure assumptions.  Rather, the intent is to combine high-end and central tendency 

assumptions such that the outcome is a CTL that reflects a reasonable, high-end exposure 

(see Section V A 1 b).  Table 3 shows the specific values chosen for each exposure variable.  

The section below discusses the individual inputs and provides information as to whether each 

is considered a high-end, central tendency, or (in a few cases), a less-than-central tendency 

value.  

1. Soil Ingestion Rate  

Default soil ingestion rates of 200 mg/day for a child (1-6 years), 100 mg/day for an older 

resident (7-31 years) and 50 mg/day for an adult worker (age not specified) were obtained 

from USEPA (1996b).  The USEPA (USEPA, 1997) reviewed several studies to derive 

estimates of the amount of soil ingested by children and adults in its Exposure Factors 

Handbook (EFH) document.  There is a wide range in mean soil ingestion rates due to 

differences in study design and methods used to determine soil ingestion (USEPA, 1997).  

The mean soil ingestion rate values for children from the studies reviewed in the EFH ranged 

from 39 mg/day to 271 mg/day, with an average of 146 mg/day.  Therefore, a value of 200 

mg/day is considered to be a conservative estimate of the mean.  Upper (95th) percentile 

values ranged from 106 mg/day to 1432 mg/day, with an average of 383 mg/day.  Rounding to 

one significant figure, the upper percentile soil ingestion rate for children is 400 mg/day.  A 

default mean soil ingestion rate of 50 mg/day for workers was derived in the EFH based on a 

study conducted by Calabrese and collaborators on six adults.  The mean soil ingestion rates 

for the six individuals ranged from 30 mg/day to 100 mg/day. The soil ingestion rate 

assumption for adult residents (100 mg/day) corresponds to the upper end of this range, 

whereas the soil ingestion rate assumed for workers is approximately in the middle.  It should 

be noted that uncertainties are associated with the soil ingestion defaults because of the short 

time frame of these studies, which lasted from several days to a couple of weeks.  The soil 

ingestion rate for an aggregate resident (120 mg/day) is a time-weighed average of a 6-year 

exposure of a child to 200 mg/day soil and 24 years of exposure of an individual aged 7-31 

years to 100 mg/day soil.  Consequently, it is a combination of a conservative estimate of the 

mean soil ingestion rate for a child and a high-end ingestion rate assumption for an adult 

resident. 

2. Groundwater Ingestion Rate 

The groundwater ingestion rate of 2 L/day (adult) is the value commonly used by the 

USEPA to derive reference water concentrations.  The Exposure Factors Handbook (USEPA, 

1997) recommends 1.3 and 2.3 L/day to represent mean and upper percentile (90th) water 

intake rates, respectively.  These values are based on data from two national surveys.  FPL-040-072
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According to the EFH, the customary value of 2 L/day represents the 84th percentile of the 

national dataset used to derive the water intake values.      

3. Body Weight 

Appendix A of this Technical Report includes a detailed description of the derivation of 

body weights, exposed surface areas, and inhalation rates.  The default body weights for child 

(16.8 kg), aggregate resident (51.9 kg) and adult (76.1 kg) receptors were derived from the 

Third National Health and Nutritional Examination Survey (NHANES III).  These default body 

weights are calculated as the weighted means of individuals aged 1 to 7 years (child), 1 to 31 

years (aggregate resident) and 18 to 65 years (adult).  As such, they are central tendency 

measures. 

4. Exposed Skin Surface Area 

The exposed skin skin surface (SA) for each of the receptors (child, aggregate resident 

and worker) was calculated by multiplying the total skin SA estimate and the percentage of the 

total skin SA assumed to be exposed.  The default values for total SA for the child, aggregate 

resident and worker were central tendency values because they were calculated from the 

weighted mean body weights using a “best fit” allometric equation proposed by Burmaster 

(1998).  The percentage exposed was based on assumptions regarding clothing patterns and 

the fraction of total area represented by each body part area.  The fractions represented by 

each body part are average, or central tendency values as listed in the EFH (USEPA, 1997).  

For a child, the head, hands, feet, lower legs and forearms were the exposed body parts 

assuming that the child is wearing short pants, short-sleeved shirt and no shoes.  This 

assumption is reasonably conservative in that it is doubtful that a child would have a larger 

skin area exposed on a long-term basis.  For the aggregate resident, the exposed SA was a 

time-weighted average of the exposed SA of a child and an individual through ages 1-31 years 

(see Table A-6 in Appendix A).  Exposed portions of the body for the individual from ages 7-31 

years were similar to the child with the exception that shoes were assumed to be worn.  Thus, 

exposed skin SA for the aggregate resident was also reasonably conservative.  The exposed 

portions of the body for the worker were the head, hands and forearms, assuming that the 

worker wore long pants, shoes and short sleeved shirt.  The exposed skin SA might be viewed 

as central tendency, since this pattern of clothing probably applies to most workers in Florida.    

5. Inhalation Rate 

The default inhalation rate of 8.1 m3/day for a child 1-7 years of age was derived as the 

time-weighted average of age-specific inhalation rates presented in Table 5-23 of the EFH 

(USEPA, 1997).  The inhalation rate of 12.2 m3/day for the aggregate resident (1-31 years of FPL-040-073
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age) was also calculated from data presented in Table 5-23 of the EFH.  These values are 

based on energy requirements to sustain basal metabolism and normal ativity and therefore 

should be considered to represent central tendency values.  The inhalation rate of an adult 

worker (20 m3/day) was originally proposed by the USEPA (1991) and is said to represent a 

“reasonable upper-bound” value for adults.  

6. Relative Source Contribution 

The USEPA Office of Drinking Water uses a Relative source Contribution (RSC) term in 

the derivation of reference concentrations for drinking water.  The RSC is an estimate of 

drinking water's contribution to total exposure to the contaminant.  The 20% RSC represents a 

default value to be replaced with a chemical-specific value when data are available. For 

chemicals not commonly found in other sources such as food, nutritional supplements, and 

other consumer products, the 20% RSC would be conservative.  Conversely, for chemicals 

that are either part of the diet or nutritional supplements, there may be little or no conservatism 

associated with this assumption. 

7. Averaging Time 

The Averaging Time (AT) values for all receptors were obtained from RAGS- Part A 

(USEPA, 1989a).  For carcinogens, the default AT value is 25,550 days (70 years, aggregate 

resident and worker receptors) because cancer effects are considered cumulative over a 

lifetime, and cancer potency values (cancer slope factors) are standardized for lifetime 

exposure.  Unlike groundwater CTLs, all soil CTLs are based on less-than-lifetime contact. 

Averaging doses received from this contact over a lifetime may be appropriate in estimating 

cancer risks for some chemicals, but not others (Halmes et al., 2000).  Consequently, lifetime 

averaging of doses from soils may be less than conservative for some chemicals.  For non-

carcinogens, the AT default values are equal to exposure duration, and are not in themselves 

either conservative or un-conservative. 

8. Exposure Frequency and Exposure Duration 

Exposure Frequency (EF) and Exposure Duration (ED) are used to estimate the total 

time of exposure of a receptor to contaminants.  Default values for EF and ED were obtained 

from RAGS-Part A.  Default EF values are 350 days (child and aggregate resident) and 250 

days (worker) whereas default values for ED are 6 years (child), 30 years (aggregate resident) 

and 25 years (worker).  These values are considered to be “upper-bound” values of exposure 

by the USEPA.  With respect to exposure duration, data presented in the EFH (USEPA, 1997) 

show that 83.5% of U.S. householders reside in the same place for 25 years or less and 92% 

reside at the same location for 35 years or less.  Thus, the 30-year ED is a high-end FPL-040-074
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assumption.  For workers, a 25-year ED represents the 95th percentile for number of years at a 

specific job based on 1987 Bureau of Labor Statistics.  It too is a high-end assumption.  The 

EF assumptions are not based on specific percentiles, but are selected to represent minimal 

time away from home or the workplace. 

9. Adherence Factor 

In order to estimate the intake of contaminants from dermal contact with soil one needs 

to know the soil adherence factor (mg/cm2), i.e., the amount of soil that comes in contact with 

a specified area of skin.  The default AF values for a child (0.2 mg/cm2) and worker (0.2 

mg/cm2) were derived from RAGS-Part E (USEPA, 2000b).  AF varies among different areas 

of the skin, so a weighted average was computed to derive an overall AF representative of 

exposed areas of the skin.  The recommended AF for a child corresponds to the 95th 

percentile weighted AF for children playing at a day care center (central tendency soil contact 

activity), and to the 50th percentile for children playing in wet soil (high-end soil contact 

activity).  The recommended AF for a worker corresponds to the 50th percentile weighted AF 

for utility workers (the activity determined to represent a high-end contact activity). The 

USEPA recommends an AF of 0.07 mg/cm2 for adult residents, which is a central tendency 

(50th percentile) AF for gardeners (a high-end activity).  In order to obtain an AF for the 

aggregate resident (0.1 mg/cm2) a time-weighted average of the AF for the child and adult 

resident was derived.  Since all values are based on either an upper percentile adherence or a 

high-end contact activity, the AF assumptions are considered high-end exposure values. 

10.  Dermal Absorption Factor 

The fraction of a dose that is absorbed through the skin is known as the dermal 

absorption factor (DA).  The default DA assumptions are based on USEPA Region 4 (2000e) 

guidance recommending a value of 0.01 for organics and 0.001 for inorganics.  The technical 

basis for these values is not explained in the guidance other than to state that they include 

consideration of reduced dermal absorption of chemicals from a soil matrix.  There is evidence 

to indicate that the dermal absorption of some chemicals may exceed these defaults, and 

specific examples are provided in the USEPA Dermal Assessment guidance (USEPA, 2000b).  

11. Particulate Emission Factor (PEF) 

The particulate emission factor (PEF) relates the concentration of contaminant in soil 

with the concentration of dust particles in air.  The default value used in Chapter 62-777, 

F.A.C. is 1.24x109 m3/kg.  The variables that are used to calculate the PEF are inverse of 

mean concentration at the center of a 0.5 acre-square source also known as air dispersion 

factor (Q/C), mean annual windspeed (Um), equivalent threshold value of windspeed at a FPL-040-075
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height of 7 m (Ut) and function dependent on Um/Ut (F(x)).  The default values for these 

parameters are listed in the Soil Screening Guidance (SSG) (USEPA, 1996b).  The Q/C 

default value is an upper-end estimate because it best approximates the 90th percentile Q/C 

term for conditions in Miami.  The mean annual windspeed (Um) value, although based on 

national data, is similar to the annual average windspeed measured in Florida.  It can be 

considered a “best estimate” or central tendency value.  Another default assumption for 

calculating the PEFs is that 50% of the contaminated area has vegetative cover.  This value 

might be considered central tendency, since individual sites can have more or less vegetative 

cover.   

12. Physical/chemical parameters 

In order to calculate an SCTL, one needs to know certain physical/chemical parameters 

of the contaminant such as melting point (mp), density (d), solubility (S), Henry’s Law Constant 

(HLC), diffusivity in air (Di), diffusivity in water (Dw), soil-water partition coefficient (Kd) and soil-

water partition coefficients for organic compounds (Koc) (see Table 4 for values).  Measured 

values are preferred over estimated values. Some of these parameters that depend solely on 

the characteristics of the chemical, such as melting point and density, are well established for 

most chemicals, and therefore not much uncertainty is associated with them.  For some 

parameters, the reported values can vary among different sources.  In those cases, a central 

tendency estimate is used, such as the geometric mean of reported values.  Other parameters 

are calculated using formulas intended to provide best estimates, as explained in Section V A 

b 2.  Overall, the physical/chemical parameters used to derive CTLs are based on central 

tendency or best estimate values. 

13. Volatilization Factor 

Volatilization Factors (VF) are receptor- and chemical- specific values calculated using 

several inputs.  One is an air dispersion factor (Q/C), which is an upper end assumption (as 

explained above).  Chemical-specific factors that affect volatility are all central tendency 

values (also as discussed above).  Soil characteristics are based on loamy soil.  These 

characteristics could be considered central tendency — some soil conditions in Florida may 

favor more volatilization and others lesser volatilization than would occur from loamy soil.  The 

VF term assumes that exposure begins immediately and occurs over the entire exposure 

duration.  Flux of volatile contaminants to air declines over time, and the VF is used to reflect 

the average air concentration over the exposure interval.  Depending upon the actual 

exposure circumstances (when exposure starts and how long it persists), this assumption may 

over- or underestimate the actual intake rate.  Finally, the VF model is based on the 

assumption of an infinite source (i.e., that the concentration present at the soil surface extends 

below surface to infinity).  This is a highly conservative assumption because it allows FPL-040-076
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volatilization rates to be calculated over time that could not possibly occur because of 

contaminant mass limitations. 

14. Dilution Attenuation Factor 

DAF is defined as the ratio of contaminant concentration in soil leachate to the 

concentration in groundwater at the receptor point.  The DAF used to calculate leachability-

based soil CTLs is based on a recommendation in the SSG for sites with a contaminated area 

of 0.5 acres. The USEPA selected a default DAF of 20 using a “weight of evidence” approach 

that considered results from the EPA Composite Model for Leachate Migration with 

Transformation Products (EPACMTP), as well as results from applying the SSL dilution model 

described in Section 2.5.5 of the SSG to 300 groundwater sites across the country.  The DAF 

value of 20 lies between the 90th and 95th percentile for 0.5 acre contamination using the 

EPACMTP model, but was found to be the geometric mean DAF for all 0.5 acre groundwater 

sites included in their analysis.  Consequently, it should be viewed as a central tendency 

value.  

C. Overall Conservatism of the Exposure Parameters 

 The intent of selecting a combination of central tendency and upper bound exposure 

inputs is to create an overall exposure estimate that represents high-end exposure.  This is 

typically defined as an upper, but not extreme, percentile of the contaminant intake anticipated 

to occur within an exposed population.  An estimate of the percentile of intake corresponding 

to a set of exposure assumptions, such as those employed for CTL development, can be 

obtained through a probabilistic analysis (e.g., Monte Carlo simulation using distributions as 

inputs for exposure variables rather than single values).  This type of analysis can be 

resource-intensive, however, and has not been conducted for the CTL exposure assumptions.  

Consequently, a quantitative estimate of the degree of conservatism afforded by the input 

values selected cannot be made.   

From a qualitative standpoint, groundwater intake is calculated from only two variables, 

drinking water consumption rate and body weight.   The water intake value selected is at the 

84th percentile (see section VII B 2, above) and the body weight is at the 50th percentile (see 

section VII B 3).  These two variables are likely to be positively correlated, i.e., heavier 

individuals ingest more water.  If so, the combined water ingestion per unit body weight value 

used for CTL development may be higher than the 84th percentile.   

An additional aspect of groundwater CTL development is the use of the relative source 

contribution (RSC) term.  The RSC is not part of the exposure estimate, but it affects how the FPL-040-077
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exposure estimate is used.  The default RSC of 0.2 allots only 20% of an acceptable daily 

intake of a non-carcinogen to drinking water.  The intent is to insure that the total intake of the 

contaminant, from both drinking water and non-drinking water sources, does not exceed risk 

based limits.  For most chemicals for which GCTLs have been developed, it is unlikely that 

there will be substantial non-drinking water intake, and the default 20% RSC restriction is 

therefore conservative.   

 Assessing the conservatism of the exposure estimates used to derive SCTLs is more 

complex because of the larger number of input values.  SCTLs for most chemicals (i.e., all but 

highly volatile chemicals) are dominated by incidental soil ingestion; this component of the 

equation is the risk driver.  As explained in section VII B 1, above, soil ingestion rate 

assumptions range from central tendency to high end, depending upon the scenario and 

receptor.  Body weight assumptions are central tendency, and the other critical inputs, 

exposure duration and exposure frequency, are upper percentile values (see section VII B 8).  

Overall intakes derived using these sets of assumptions will be upper percentile values (i.e., 

greater than central tendency), but the magnitude of the conservatism cannot be established 

without formal probabilistic analysis.  

 Under some circumstances, combined risk when there is exposure to more than one 

chemical at a site is addressed explicitly through apportionment of default CTLs.  There are 

several limitations to simple and weighted apportionment approaches that should be 

acknowledged.  These arise from combining upper bound estimates inherent in the toxicity 

and exposure portions of the risk calculations for different chemicals.  For carcinogens, most 

slope factors are derived from an upper 95th percentile estimate of potency, and because 

upper 95th percentiles of probability distributions are not strictly additive, the total cancer risk 

estimate might become artificially more conservative as risks from a number of different 

contaminants are summed.  If one or two carcinogens drive the risks, however, this problem is 

not of concern. 

Similarly, exposure point concentrations are often based on 95% UCLs or maximums of 

sample data.  Because these values are not strictly additive, summing the risks from multiple 

chemicals will inflate the resulting estimates and lead to more conservative apportioned CTLs.  

The degree of this additional conservatism is related to the degree of collocation of chemical 

contaminants across the site.  In cases where high levels of one chemical are collocated with 

high levels of a second chemical, this problem is less of a concern.   

Although technically more complicated, alternative apportionment methods could be 

developed, and if validated, employed to calculate apportioned CTLs that more precisely meet FPL-040-078
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the Department’s required risk goals (i.e., excess lifetime cancer risk of 1E-06 or less, or a 

hazard index of 1 or less).  Depending upon the number of chemicals apportioned, the degree 

of collocation of the contaminants, and the associated costs of analysis and remediation, the 

effort to derive more precise risk estimates may or may not be warranted.  
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XI. List of Acronyms and Definitions 

Acute Exposure:  A single, brief exposure, usually less than 24 hours in duration. 

Acute Toxicity:  The ability of a substance to cause adverse health effects as a 
result of an acute exposure. 

Additivity: The interaction of chemicals within the body that results in a toxic 
response to the combined exposure comparable to adding the 
toxic effects elicited by each chemical separately. 

Aliphatic Hydrocarbon: A chemical composed of hydrogen and carbon in which the carbon 
atoms form a chain. 

Antagonism: Type of chemical interaction that exists when toxic effects from 
exposure to a combination of chemicals are less than what is 
expected based on their individual toxicities. 

Aromatic Hydrocarbon: A chemical composed of hydrogen and carbon that contains one or 
more aromatic (benzene) rings. 

ATSDR:  Agency for Toxic Substances and Disease Registry. 
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BCF:  Bioconcentration Factor.  The ratio of the concentration of a 
contaminant in a given organism to its concentration in the 
surrounding medium (water, soil, etc.). 

Bioavailability:  The rate and extent of systemic absorption of a chemical.  

BP: Boiling Point.  The temperature at which a component's vapor 
pressure equals atmospheric pressure.  Boiling point is a relative 
indicator of volatility and generally increases with increasing 
molecular weight. 

CAS number:  A unique identification number assigned to a chemical by the 
Chemical Abstract Service. 

CERCLA:  Comprehensive Environmental Response, Compensation, and 
Liability Act. 

Chronic Exposure:  Repeated or continuous exposure occurring over an extended 
period.   

Chronic Toxicity:  The ability of a substance to cause adverse health effects as a 
result of chronic exposure.  

Cleanup:  Actions taken to deal with a release or threat of release of a 
hazardous substance that could affect human and environmental 
health.  The term “cleanup” is sometimes used interchangeably 
with the terms remedial action, removal action, response action, 
or corrective action.  

Contaminant:  Any undesired physical, chemical, biological, or radiological 
substance that is present in the air, water, soil, or sediment.  

Csat:  Soil saturation limit.  The concentration in soil at which the 
absorptive limits of the soil particles, the solubility limits of the soil 
pore water, and saturation of soil pore air have been reached. 

CSF:  Cancer Slope Factor.  A dose-response metric derived from human 
or animal studies that is used to calculate cancer risk. 

d: Density.  A measure of how heavy a specific volume of a solid, 
liquid, or gas is in comparison to water. 

DAF:  Dilution Attenuation Factor.  The numerical factor by which a 
contaminant concentration is diminished as the contaminant 
moves through soil and groundwater from its source to the point 
of contact.  As chemicals leach from soil and move through 
groundwater, attenuating effects include adsorption of the 
contaminant onto soil and aquifer media, chemical 
transformation, biological degradation, and dilution from mixing of 
the leachate with ambient groundwater.  

Dermal Absorption:  The process by which a chemical penetrates the skin and enters 
the body.   

Dermal Exposure:  Contact between a chemical and the skin.  

Dermal Toxicity:  Adverse effects of a toxicant on the skin. 

Detection Limit:  The lowest concentration of a chemical that can be distinguished 
from zero or background.  

Di: Diffusivity in air.  The ability of a substance to diffuse in air, the 
process by which molecules in a single phase equilibrate to a 
zero concentration gradient by random (Brownian) molecular 
motion.  FPL-040-087
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Dose:  The quantity of a chemical administered to an organism or to which 
it is exposed.   The absorbed dose is the amount that is absorbed 
and enters the body. 

Dry weight: Data reported as dry weight concentrations are intended to be 
corrected for moisture content contained in fractions dried at 103-
105ºC or in freeze dried fractions. 

Dw: Diffusivity in water. The ability of a substance to diffuse in water, 
the process by which molecules in a single phase equilibrate to a 
zero concentration gradient by random (Brownian) molecular 
motion. 

EC: Equivalent carbon number.  An empirically-derived parameter for 
petroleum hydrocarbons related to the boiling point of the given 
chemical normalized to the boiling point of the n-alkanes, or its 
retention time in a boiling gas chromatographic column.    

EFH: Exposure Factors Handbook.  

Exposure Route:  The route by which a toxicant enters the body — through the lungs 
(from inhalation), through the skin (from dermal contact), or 
through the gastrointestinal tract (from ingestion). 

Exposure:  In the context of this report, exposure refers to contact with a 
toxicant.  

F.A.C: Florida Administrative Code. 

FDEP:  Florida Department of Environmental Protection.  

FL-PRO:  Florida Petroleum Residual Organic analytical method.   

foc: Fraction of organic carbon. 

Free product:  In the context of this report, product refers to a contaminant 
present in environmental media in a pure or undissolved state, 
usually as a liquid. 

GC:  Gas Chromatography.  An analytical technique for detecting and 
quantitating chemicals.  This technique uses an instrument called 
a gas chromatograph.  

GI: Gastrointestinal. 

GSD:  Geometric Standard Deviation. 

,: Total soil porosity.  The total amount of interconnected pore space 
in a soil or rock through which fluids can pass.  

Hazard:  Potential for a chemical to produce adverse health effects.  

HEAST:  USEPA Health Effects Assessment Summary Tables.  

HGDB:  American Petroleum Institute's Hydrogeologic Database.  

HI: Hazard Index.  The HI is the sum of the hazard quotients (HQs) 
and can be used to predict the non-cancer risk of simultaneous 
exposure of a receptor to several chemicals. 

HLC: Henry’s Law constant.  The ratio of the concentration of a 
compound in air (or vapor) to the concentration of the compound 
in water under equilibrium conditions. 

HQ:  Hazard Quotient.  The ratio of the projected dose of a chemical 
resulting from exposure divided by the appropriate reference 
dose for that chemical. FPL-040-088
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HSDB:  Hazardous Substances Data Bank.  

IEUBK:  Integrated Exposure Uptake Biokinetic Model.  A model developed 
by the USEPA to predict blood lead concentrations in children 
resulting from exposure to lead in soil and other sources. 

Inhibition: Type of chemical interaction that exists when the toxic effect of a 
chemical is reduced by the presence of a second substance that 
does not have that toxic effect. 

IRIS:  Integrated Risk Information System.  A USEPA electronic database 
containing toxicity values (e.g., reference doses and slope 
factors).  

ISF:  Inhalation Slope Factor.  A dose-response metric based on human 
or animal studies that is used to calculate cancer risk from 
inhalation exposure. 

IUR:  Inhalation Unit Risk.  A chemical-specific value that, when 
multiplied by the concentration of the chemical in air, yields the 
excess cancer risk associated with that concentration. 

Kd: Soil-water organic partition coefficient for organics.    

Koc: Organic carbon normalized soil-water partition coefficient for 
organic compounds. 

LC50:  Median Lethal Concentration.  The concentration of a toxicant that 
is lethal to 50 percent of the test organisms within a designated 
period of time. 

LD50:  Median Lethal Dose.  The dose of a toxicant that is lethal to 50 
percent of the test organisms within a designated period of time.  

Leaching:  The process by which soluble constituents are dissolved from, and 
transported through, the soils by water.  

LOAEL:  Lowest Observable Adverse Effect Level.  The lowest dose of a 
chemical observed to cause an adverse effect. 

Masking:  Type of chemical interaction that exists when concurrent toxic 
effects of two or more chemicals are opposite or functionally 
competing, reducing or obscuring their individual toxic effects. 

MDL: Method Detection Limit.  The minimum concentration of a 
substance that can be measured and reported with a 99 percent 
confidence that the analyte concentration is greater than zero. 

MP: Melting Point.  Temperature at which a change of the state of a 
substance from the solid phase to the liquid phase occurs. 

MRL:  Minimal Risk Level.  A safe dose (or dosing rate) for a chemical 
developed by the Agency for Toxic Substances and Disease 
Registry, U.S. Public Health Service.  

MW: Molecular Weight.  The amount of mass in one mole of molecules 
of a substance as determined by summing the masses of the 
individual atoms that make up the molecule. 

NCEA:  USEPA National Center for Environmental Assessment.  

NCHS: National Center for Health Statistics. 

NHANES: National Health and Nutrition Examination Survey.  

NOAEL:  No Observable Adverse Effect Level.  The highest dose of a 
chemical observed not to produce an adverse health effect. FPL-040-089
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NRC: National Research Council. 

OPP:  USEPA Office of Pesticide Programs. 

Organoleptic:  Based on taste or odor.    

OSHA Occupational Safety and Health Administration. 

OSWER:  USEPA Office of Solid Waste and Emergency Response.  

PAH:  Polycyclic Aromatic Hydrocarbon. 

PCB:  Polychlorinated Biphenyl.  

PCDD: Polychlorinated Dibenzodioxin. 

PCDF:  Polychlorinated Dibenzofuran.  

PEF:  Particulate Emission Factor.  A term used to relate the 
concentration of a contaminant in soil with its concentration in air 
as dust particles.  Factors that are used to determine the PEF 
include the extent of dust dispersion, the extent of vegetative 
cover, wind speed, and the extent to which the soil surface is 
erodible. 

Porosity:  Degree to which soil, gravel, sediment, or rock is permeated with 
pores or cavities through which liquids or air can move.  

Potentiation:  When the toxic effect of a substance is increased by the presence 
of a second chemical that does not have that toxic effect. 

PQL:  Practical Quantitation Limit.  A concentration below which 
quantitation is unreliable.  

Primary Standard: Enforceable groundwater standard based on health effects. 

Q/C: Technically, the inverse mean concentration at the center of a 
square source. When calculating the concentration of volatiles or 
dust in the air, it is the term that represents their dispersion in the 
atmosphere.  Q/C values are derived from air modeling and can 
vary depending upon climatic conditions and the size of the 
contaminated area. 

+a: Air-filled soil porosity.  The amount of total soil porosity (,) that is 
filled with air or other gas. 

+w: Water-filled soil porosity. The amount of total soil porosity (,) that 
is filled with water or other liquid. 

*b: Dry soil bulk density.  The density of a soil sample, including the 
volume of both particles and total porosity. 

*s: Soil particle density.  The density of a soil sample, not including the 
volume occupied by total porosity. 

RCRA:  Resource Conservation and Recovery Act. 

Remediation:  Cleanup or other methods used to remove or contain a toxic spill or 
hazardous materials from a contaminated site.  

RfC:  Reference Concentration.  An estimate of the concentration of a 
toxicant that is likely to be without appreciable risk of adverse 
effects during a lifetime of continuous exposure.    

RfD:  Reference Dose.  An estimate of the dose of a toxicant that, when 
given every day over a lifetime, is likely to be without appreciable 
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risk of adverse effects.  The RfD is specific for the route of 
exposure (i.e., ingestion versus dermal versus inhalation). 

Risk:  A measure of the probability that an adverse effect will occur in 
exposed individuals or the environment as a result of a specified 
exposure. 

Route of Exposure:  The route by which a chemical comes into contact with an 
organism (e.g., inhalation, ingestion, or dermal contact). 

RSC:  Relative Source Contribution.  The fraction of the total allowable 
intake of a chemical allocated to a particular source (such as 
intake of contaminated groundwater). 

S: Water solubility.  The maximum concentration of a chemical that 
will dissolve in pure water at a reference temperature. 

SCDM:  Superfund Chemical Data Matrix.  

SCTL:  Soil Cleanup Target Level. 

Secondary Standard: Enforceable groundwater standard based on nuisance 
considerations.  

Soil Pica: Aberrant behavior, especially prevalent in children, characterized 
by intentional ingestion of soil.  

SPLP:  Synthetic Precipitation Leaching Procedure.  A method for 
predicting leaching of a chemical from soil to water under typical 
environmental conditions.  

SSG:  Soil Screening Guidance.  A USEPA document describing the 
development of soil screening levels (SSLs).  

SSL:  Soil Screening Levels.  Risk-based screening levels for chemicals 
in soil developed by the USEPA. 

Surrogate: A substance that shares similar chemical and/or physical 
properties with another substance.  When toxicity or 
physical/chemical properties for a chemical are unavailable, 
values from another, surrogate chemical may be used in the 
development of its SCTL. 

Synergism:  Type of chemical interaction that exists when the toxic effect from 
exposure to two or more chemicals is greater than what is 
expected based on their individual toxicities (i.e., the effects are 
greater than additive). 

Systemic toxicant: A contaminant whose health effects are widespread. 

TCDD:  Tetrachlorodibenzo-p-dioxin.  TCDD sometimes refers to 2,3,7,8-
tetrachloro-p-dibenzodioxin, which is the most toxic congener.  

TCLP:  Toxicity Characteristic Leaching Procedure.  A method for 
predicting leaching of a chemical from soil to water under 
conditions that might exist in a landfill. 

TEFs:  Toxic Equivalency Factors.  Numerical expression of the potencies 
of a series of related compounds relative to the potency of a 
reference or index chemical. 

TEQs: Toxic equivalents.  Toxic potency of a chemical mixture calculated 
by adding the product of the concentration of each individual 
compound in the mixture times its respective TEF. 

Threshold:  The dose of a chemical just sufficient to produce an effect. FPL-040-091
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Toxicity: The ability of a substance to cause adverse health effects.   

TPHCWG:  Total Petroleum Hydrocarbon Criteria Working Group.  

TRPHs:  Total Recoverable Petroleum Hydrocarbons.  A means of 
expressing the total concentration of petroleum-related 
hydrocarbons in soil or water. 

USEPA:  United States Environmental Protection Agency. 

VF: Volatilization Factor.  A measure of the process of transfer of a 
chemical from the aqueous or liquid phase to the gas phase 
under specific environmental conditions and exposure durations. 

VP: Vapor Pressure.  The force per unit area exerted by a vapor in an 
equilibrium state with its pure solid, liquid, or solution at a given 
temperature. 

): Soil moisture content.  The total amount of water contained in a 
given volume of bulk soil. 

WHO: World Health Organization. 
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XII. Appendix A.  Derivation of Body Weight, Dermal Surface Area, and Inhalation 
Rate Estimates 

A. Introduction 

As described in the May 26, 1999 technical report for Chapter 62-777, F.A.C. (Saranko 

et al., 1999) body weight, surface area, and inhalation rate assumptions were previously 

derived from a combination of USEPA-recommended defaults and data presented in the 

USEPA Exposure Factors Handbook (USEPA, 1997).  Body weight assumptions were based 

on standard USEPA default weights of 70 kg for an adult and 15 kg for a child.  Inhalation 

rates for adult workers and children were also taken directly from USEPA recommendations, 

as was the dermal surface area assumption for workers.  Data from the Exposure Factors 

Handbook were used to derive the dermal surface area assumption for the child, and also the 

weighted average dermal surface area and inhalation rates for the aggregate resident. 

The approach in developing body weight, surface area, and inhalation rate assumptions 

has changed with this update.  With the exception of inhalation rate in workers, standard 

USEPA defaults have been replaced with values derived directly from health statistics.  The 

1997 Exposure Factors Handbook, which relies on data from the Second National Health and 

Nutrition Examination Survey (NHANES II), was not used as the primary source of information 

for body weight and surface area.  Instead, data from the newer NHANES III were analyzed to 

develop assumptions for these parameters.  This change was warranted because the more 

recent NHANES III survey indicates that body weights have changed nationally since the 

NHANES II survey in the mid-1980s.  Increases in body weights mean that surface areas have 

changed as well.  Use of the more recent data provides a more accurate and contemporary 

view of these body parameters that affect risk.  

Another refinement is the manner in which body weight, surface area, and inhalation 

rates are developed.  All three of these parameters change dramatically as an individual 

matures from age 1 to age 31, and time averaging of each is required to derive an accurate 

exposure estimate, particularly for carcinogens where exposure is assumed to occur for long 

periods.  Previously, averaging for the aggregate resident was accomplished by dividing the 

30-year exposure period into two intervals — one exposure interval as a child, with fixed body 

weight, surface area, and inhalation rate assumptions, and the second interval as an adult with 

a different set of fixed assumptions for these variables.  These two sets of assumptions (child 

and adult) were then time-weighted to derive an average.   
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In this update, body weight and surface area values are developed for each age, in 

annual increments from ages 1 to 65 years.  These values are then used to develop averages 

for each interval of interest.  This procedure includes not only the aggregate resident (ages 1 

to 31 years), but also the child resident (ages 1 to 7 years) and the adult worker (ages 18 to 65 

years).  This method of averaging, made possible by the more comprehensive data set 

available directly from NHANES III, offers more precise estimates of these exposure 

parameters.  Age-specific inhalation rates, available from the Exposure Factors Handbook, 

were also averaged in an analogous fashion to derive inhalation rate assumptions for each 

scenario.  Although inhalation rate data are only available for children for 2 to 3 year age 

intervals, and a single value is presented for adults (ages 19 to 65+ years), this averaging 

procedure nonetheless represents an improvement over the method of inhalation rate 

estimation used previously. 

The updated values derived for these parameters are summarized in Table A-1 below. 

Table A-1   
Summary of Body Weight, Surface Area, and Inhalation Rate Assumptions 

Exposure Scenario 
Parameter 

Child Aggregate Resident Worker 

Body Weight (kg) 16.8 51.9 76.1 

Surface Area (cm2) 2960 4810 3500 

Inhalation Rate (m3/day) 8.1 12.2 20* 
* Unchanged from the previous Chapter 62-777, F.A.C. default. 
 

B. Description of NHANES III 

The National Center for Health Statistics (NCHS) collected vital and health statistics on 

33,994 non-institutionalized individuals aged two months to 90 years old, living in the United 

States during 1988-1994, as part of the NHANES III.  To obtain reliable estimates of 

characteristics of Black Americans, Mexican Americans, infants and young children (1 to 5 

years), and older persons (60+ years), individuals in these groups were sampled at a higher 

rate.  While this approach assisted in developing statistically valid data for these limited-size 

groups of special interest, it created an overall data set in which responses from these groups 

were over-represented relative to the U.S. population as a whole.   

In order to develop data suitable for SCTL development, raw data from NHANES III 

were adjusted to account for non-responses and stratified to reflect the composition of the 

entire U.S. population by age, sex, and race, using a weighting factor provided by the NCHS.  
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NHANES III data on body weights, including clothing (estimated as ranging from 0.09 to 0.28 

kg), age, sex, and race, were downloaded from the NCHS using the FERRETS data extraction 

tools, and converted into a Statistical Analysis System (SAS) dataset.  A total of 31,311 

records were available from the NHANES III data set.  Those records with complete 

information applicable to the analysis of interest were included in the data set.  Missing data 

accounted for the loss of 1,244 records for the body weight calculations.  Mean body weights 

were calculated for each age grouping.  Age groups were defined traditionally as starting with 

the birth month and including the next 11 months.  For example, age group 2 includes 

individuals who were 24 to 35 months old at the time of the NHANES III exam.   

1. Body weights 

Previous studies have shown that body weights tend to follow a lognormal distribution 

(Brainard and Burmaster, 1992; Burmaster and Crouch, 1997).  To confirm this observation 

with the NHANES III data, goodness-of-fit tests were performed for each age group.  These 

tests indicated that the lognormal assumption provides a reasonable fit for these data (results 

not shown).  Given that the body weight data are lognormally distributed implies that: 

),( Normal~[BW]ln -!  

where [BW] represents body weight in kg, and the natural logarithm transformation of the body 

weight (ln[BW]) is approximately normally distributed with parameters µ (mean) and - 

(standard deviation). 

A simple method for deriving an estimate of the mean and variance for two-parameter 

lognormal distributions such as this is given by: 

)
2
s

(y expµ
2
y.(                                        1])[exp(sµ! 2

y
22 &(  

This method produces estimates of the population mean and variance that may be 

somewhat biased.  However, because of the rather large sample sizes for each age group, 

any bias in the resulting estimates will be small.  The bias introduced into the analysis using 

these techniques can be estimated directly from the data by the following equation (Gilbert, 

1987):  
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Given that the maximum variance of the log-transformed data is generally less than 0.1 

and the sample sizes are generally greater than 50, then the maximum bias introduced using 

this procedure will be less than 0.05%.  Because the mean body weights are rounded to three 

significant figures, the error introduced through this method is inconsequential.   

Mean and standard deviations of the body weight data for males, females, and both 

genders combined (“composite” body weight) for ages 1 through 31 years are given in Table 

A-2.  It should be noted that the results for the composite body weights are not simply the 

average of the male and female body weights for each age group.  Means for the composite 

body weights were generated from the raw data using the specified weighting factors that 

account for sample demographics including expected proportions of each sex in the 

population.  Aggregate resident (ages 1 to 31 years) body weight for combined males and 

females is 51.9 kg.  The child (ages 1 to 7 years) body weight for male and female children 

combined is 16.8 kg. 

Workers were assumed to include, with equal probability, adults aged 18 to 65 years.  

The assumption that all ages in this range are equally represented in a worker population may 

not be correct, but the error introduced by this assumption is likely to be small.  Yearly body 

weight estimates for male, female, and both genders combined (“composite” body weight) 

workers are given in Table A-3.  Again, means for the composite body weights were generated 

from the raw data using the specified weighing factors that account for sample demographics 

that included expected proportions of each sex in the population.  The average body weight for 

male and female workers aged 18 to 65 years is 76.1 kg. 

2. Surface area 

Limited empirical data exist for surface area measurements in adults and children.  In an 

attempt to extend the utility of the considerable body weight data available, a number of 

authors have described allometric relationships between body weight and surface area (e.g., 

Burmaster, 1998; Dubois and Dubois, 1916).  Both univariate (based on weight only) and 

bivariate (based on both height and weight) models have been employed.  Based on our 

analysis of surface areas predicted from the NHANES III dataset, these models performed 

equally well in predicting surface areas across a wide range of body weights (data not shown).  

Therefore, the univariate model proposed by Burmaster (1998) was chosen to calculate total 

body surface area from body weights.  The advantages of this model are its inherent simplicity FPL-040-096



  February, 2005 
 

 96

and the ability to extend the results to produce distributional parameters without complications 

resulting from confounded variables.  The model is given below, 

1025*BWSA 0.6821(  

where SA is the total skin surface area (cm2) and BW is the body weight (kg).  Total body 

surface areas for males and females by age are listed in Table A-4.  

Exposed surface area is based, in part, on guidance specified in RAGS-Part E (USEPA, 

2000b).  Specifically, estimates of exposed surface area depend upon assumptions about the 

types of clothing a particular receptor population is likely to wear, and are computed by 

summing the area of the body parts not covered by the clothes.  The percentage that each 

body part contributes to the total surface area is required to calculate the sum of exposed 

body surface area for each exposure scenario.  Data on body part percentages of total surface 

area derived from empirical measurements of children and adults, as presented in the 

Exposure Factors Handbook (USEPA, 1997), were used for these calculations.  The number 

of individuals sampled to derive these data was extremely limited; sometimes as few as a 

single individual constitutes the sample size for an entire age group.  However, no alternative 

source with better data was identified for this report.  The percentage of total body surface 

area, by part, for children and adults is shown in Table A-4.  No specific age group data are 

presented in the Exposure Factors Handbook for children at ages 1, 5, 7, 8, 10, 11, 14, and 15 

years.  Therefore, the surface area information for these ages was linearly interpolated from 

the adjacent age groups.  Based on the relationships in RAGS-Part E (USEPA, 2000b), 

surface area percentage for the forearms and lower legs were assumed to equal 0.45 and 

0.40 of the arm and leg, respectively.  

Child surface area exposed was calculated based on a child wearing short pants, a 

short-sleeved shirt, and no shoes.  The exposed area considered was, therefore, the head, 

hands, feet, lower legs and forearms.  The surface area represented by each body part was 

calculated by multiplying the composite male/female total surface area for each age group by 

the percentage surface area for each body part. 

Age)for  Area Surface (TotalAge)for Part Body  Percentage(SA partbody 5(  

 

The surface areas for each of the exposed body parts (head, hands, feet, lower legs, 

and forearms) were summed to derive a total exposed surface area for each age, as shown in FPL-040-097
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Table A-6.  Total surface area exposed values for each age were then averaged over the age 

range of interest, e.g., for a child resident, from ages 1 to 7 years.  Based on this approach, 

the exposed surface area for a child resident is 2960 cm2. 

Aggregate resident surface area exposed was calculated in a manner similar to that for 

a child resident, with the exception that shoes are assumed to be worn from ages 7 to 31 

years.  Therefore, the exposed area considered is the head, hands, feet, lower legs and 

forearms for the first six years, and the head, hands, lower legs and forearms for the 

remaining 24 years.  As above, the skin surface area for each exposed body part was 

calculated by multiplying its percentage relative of total body surface area by the male/female 

total surface area.  This calculation was performed for each age group, and age-specific 

exposed surface areas for ages 1 to 31 years were averaged to derive the exposed surface 

area for the aggregate resident of 4810 cm2. 

Worker surface area exposed was calculated based on a worker wearing long pants, 

shoes and a short-sleeved shirt.  Therefore, the exposed area considered was the head, 

hands, and forearms.  Surface areas for each of these exposed parts of the body, as well as 

the total exposed surface area, were calculated for each age in a manner identical to the 

procedures described above (see Table A-7).  Age-specific exposed surface areas for the 

workers were averaged for ages 18 to 65 to derive an exposed surface area for workers of 

3500 cm2. 

C. Inhalation Rates 

Inhalation rates for children and aggregate residents are based on the average daily 

inhalation required to support metabolism as presented in the Exposure Factors Handbook 

(Table 5-23 of USEPA, 1997).  Inhalation rates are given in Table A-8 for each age group.  

Averaging the inhalation rate for the ages 1 to 31 years produced a mean aggregate resident 

inhalation rate of 12.2 m3/day.  Averaging the inhalation rates for ages 1 to 7 years produced a 

mean child inhalation rate of 8.1 m3/day.  The worker inhalation rate was unchanged from the 

previously used value of 20 m3/day.   
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Table A-2   
Mean Body Weight Estimates for Males and Females Ages 1 to 31 Years 

Mean Body Weights (kg) Age 
Males Females Composite 

1-2 11.6 10.9 11.2 
2-3 13.6 13.2 13.4 
3-4 15.8 15.4 15.6 
4-5 17.6 17.8 17.7 
5-6 20.1 20.1 20.1 
6-7 23.2 22.5 22.9 
7-8 26.3 26.4 26.3 
8-9 30.1 29.8 30.0 

9-10 34.4 34.3 34.3 
10-11 37.3 37.9 37.6 
11-12 42.4 44.1 43.3 
12-13 49.1 49.0 49.0 
13-14 54.0 55.8 54.8 
14-15 63.8 58.4 61.1 
15-16 66.8 58.2 62.0 
16-17 68.6 61.6 65.3 
17-18 72.8 62.3 67.8 
18-19 71.2 61.4 66.2 
19-20 73.0 63.7 68.2 
20-21 72.5 61.7 66.2 
21-22 72.9 64.9 69.0 
22-23 76.6 64.0 69.8 
23-24 77.8 66.8 72.6 
24-25 78.5 62.7 70.6 
25-26 80.2 66.2 74.4 
26-27 75.8 64.7 69.6 
27-28 81.2 65.0 73.6 
28-29 80.8 67.0 73.7 
29-30 81.8 66.0 74.0 
30-31 83.4 67.6 75.2 

Average Aggregate Resident (1 to 31 years) Body Weight  51.9 
Average Child Resident (1 to 7 years) Body Weight  16.8 
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Table A-3 (page 1 of 2)   
Mean Body Weight Estimates for Males and Females Ages 18 to 65 Years 

Age Mean Male Body 
Weight (kg) 

Mean Female Body 
Weight (kg) 

Composite Body 
Weight (kg) 

18-19 71.2 61.4 66.2 
19-20 73.0 63.7 68.2 
20-21 72.5 61.7 66.2 
21-22 72.9 64.9 69.0 
22-23 76.6 64.0 69.8 
23-24 77.8 66.8 72.6 
24-25 78.5 62.7 70.6 
25-26 80.2 66.2 74.4 
26-27 75.8 64.7 69.6 
27-28 81.2 65.0 73.6 
28-29 80.8 67.0 73.7 
29-30 81.8 66.0 74.0 
30-31 83.4 67.6 75.2 
31-32 79.5 72.6 76.4 
32-33 81.6 67.5 74.3 
33-34 83.9 68.3 75.2 
34-35 83.1 67.4 76.8 
35-36 81.5 71.4 76.0 
36-37 87.5 65.9 78.3 
37-38 83.2 72.0 76.4 
38-39 82.4 71.6 76.6 
39-40 82.6 74.6 78.7 
40-41 85.8 68.5 75.7 
41-42 86.3 70.0 79.0 
42-43 85.1 72.6 78.9 
43-44 86.4 68.8 78.1 
44-45 90.6 72.5 79.4 
45-46 83.6 71.7 78.0 
46-47 80.8 72.0 76.2 
47-48 85.5 72.0 79.4 
48-49 82.3 75.8 79.0 
49-50 82.1 73.3 77.6 
50-51 81.7 73.8 76.9 
51-52 85.6 79.5 83.1 
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Table A-3 (page 2 of 2) 

Mean Body Weight Estimates for Males and Females Ages 18 to 65 Years 
 

 

Age Mean Male Body 
Weight (kg) 

Mean Female Body 
Weight (kg) 

Composite Body 
Weight (kg) 

52-53 87.1 72.0 79.8 
53-54 89.3 73.8 81.7 
54-55 86.0 74.5 79.6 
55-56 83.0 72.6 76.7 
56-57 87.1 77.6 82.9 
57-58 86.3 75.6 81.7 
58-59 83.4 72.2 76.8 
59-60 87.9 73.9 80.5 
60-61 83.5 68.9 76.0 
61-62 81.8 72.1 76.2 
62-63 82.0 72.8 76.7 
63-64 84.4 71.3 76.9 
64-65 84.3 74.5 78.7 

Average Worker (18 to 65 years) Body Weight  76.1 
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Table A-4 (page 1 of 2)   
Surface Area for Males and Females Based on Body Weight Estimates 

Total Surface Area (cm2) Age 
Male Female Composite 

1-2 5390 5170 5280 
2-3 6020 5890 5960 
3-4 6660 6550 6610 
4-5 7190 7230 7210 
5-6 7840 7860 7850 
6-7 8640 8470 8560 
7-8 9410 9410 9410 
8-9 10320 10240 10290 
9-10 11280 11240 11260 

10-11 11930 12040 11980 
11-12 13010 13370 13190 
12-13 14380 14350 14360 
13-14 15330 15680 15500 
14-15 17150 16200 16690 
15-16 17750 16180 16880 
16-17 18060 16790 17470 
17-18 18850 16940 17940 
18-19 18550 16740 17630 
19-20 18880 17170 17990 
20-21 18790 16810 17640 
21-22 18880 17380 18130 
22-23 19490 17250 18280 
23-24 19720 17740 18770 
24-25 19820 17010 18420 
25-26 20100 17610 19060 
26-27 19380 17360 18240 
27-28 20300 17410 18940 
28-29 20190 17780 18940 
29-30 20380 17610 19000 
30-31 20660 17870 19200 
31-32 20010 18740 19440 
32-33 20360 17840 19060 
33-34 20750 18000 19210 
34-35 20610 17870 19510 
35-36 20330 18540 19350 
36-37 21310 17590 19720 
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Table A-4 (page 2 of 2) 

Surface Area for Males and Females Based on Body Weight Estimates 
Surface Area (cm2) Age 

Male Female Composite 
37-38 20620 18650 19420 
38-39 20500 18570 19460 
39-40 20560 19100 19830 
40-41 21080 18050 19300 
41-42 21120 18330 19870 
42-43 20940 18730 19850 
43-44 21160 18110 19720 
44-45 21830 18740 19930 
45-46 20720 18620 19730 
46-47 20250 18680 19420 
47-48 21010 18680 19950 
48-49 20490 19340 19920 
49-50 20450 18870 19640 
50-51 20390 18980 19520 
51-52 21040 19960 20590 
52-53 21310 18660 20030 
53-54 21680 18980 20340 
54-55 21100 19070 19960 
55-56 20610 18810 19520 
56-57 21310 19650 20570 
57-58 21160 19280 20350 
58-59 20670 18700 19510 
59-60 21420 19020 20150 
60-61 20700 18140 19380 
61-62 20400 18700 19410 
62-63 20430 18800 19490 
63-64 20850 18560 19530 
64-65 20820 19100 19830 
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Table A-5 
Percentage Surface Area by Body Part  

Surface Area (%) Age 
Head Arms Hands Legs Feet Forearms Lower legs

0-1 18.20 13.70 5.30 20.60 6.54 6.17 8.24 
1-2 16.50 13.00 5.68 23.10 6.27 5.85 9.24 
2-3 14.20 11.80 5.30 23.20 7.07 5.31 9.28 
3-4 13.60 14.40 6.07 26.80 7.21 6.48 10.72 
4-5 13.80 14.00 5.70 27.80 7.29 6.30 11.12 
5-6 13.45 13.55 5.21 27.45 7.10 6.10 10.98 
6-7 13.10 13.10 4.71 27.10 6.90 5.90 10.84 
7-8 12.73 12.83 4.91 27.63 7.13 5.78 11.05 
8-9 12.37 12.57 5.10 28.17 7.35 5.66 11.27 
9-10 12.00 12.30 5.30 28.70 7.58 5.54 11.48 

10-11 10.91 12.77 5.33 29.30 7.40 5.75 11.72 
11-12 9.83 13.23 5.36 29.90 7.21 5.96 11.96 
12-13 8.74 13.70 5.39 30.50 7.03 6.17 12.20 
13-14 9.97 12.10 5.11 32.00 8.02 5.45 12.80 
14-15 9.30 12.43 5.30 32.53 7.66 5.60 13.01 
15-16 8.63 12.77 5.49 33.07 7.29 5.75 13.23 
16-17 7.96 13.10 5.68 33.60 6.93 5.90 13.44 
17-18 7.58 17.50 5.13 30.80 7.28 7.88 12.32 
18-65 6.64 14.35 4.98 32.67 6.75 6.46 13.07 

* Values in bold are taken directly from the EFH, values in italics are derived as specified in the text. 
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Table A-6 

Exposed Surface Areas for Child and Aggregate Residents 
Body Part Surface Area (cm2) Surface Area (cm2)

Age 
Head Hands Feet Forearms Lower Legs Total Exposed 

1-2 871.2 299.9 331.1 308.9 487.9 2299 
2-3 846.3 315.9 421.4 316.5 553.1 2453 
3-4 899.0 401.2 476.6 428.3 708.6 2914 
4-5 995.0 411.0 525.6 454.2 801.8 3188 
5-6 1055.8 408.6 557.0 478.7 861.9 3362 
6-7 1121.4 403.2 590.6 504.6 927.9 3548 
7-8 1198.2 461.7  543.4 1040.1 3244 
8-9 1272.5 525.1  581.9 1159.3 3539 

9-10 1351.2 596.8  623.2 1292.6 3864 
10-11 1307.4 638.5  688.3 1404.1 4038 
11-12 1296.1 707.0  785.5 1577.5 4366 
12-13 1255.1 774.0  885.3 1751.9 4666 
13-14 1545.4 792.1  844.0 1984.0 5165 
14-15 1552.2 884.6  933.8 2171.9 5543 
15-16 1456.7 926.7  969.8 2232.7 5586 
16-17 1390.6 992.3  1029.9 2348.0 5761 
17-18 1359.9 920.3  1412.8 2210.2 5903 
18-19 1170.6 878.0  1138.5 2303.9 5491 
19-20 1194.5 895.9  1161.7 2350.9 5603 
20-21 1171.3 878.5  1139.1 2305.2 5494 
21-22 1203.8 902.9  1170.7 2369.2 5647 
22-23 1213.8 910.3  1180.4 2388.8 5693 
23-24 1246.3 934.7  1212.1 2452.9 5846 
24-25 1223.1 917.3  1189.5 2407.1 5737 
25-26 1265.6 949.2  1230.8 2490.8 5936 
26-27 1211.1 908.4  1177.8 2383.6 5681 
27-28 1257.6 943.2  1223.1 2475.1 5899 
28-29 1257.6 943.2  1223.1 2475.1 5899 
29-30 1261.6 946.2  1226.9 2482.9 5917 
30-31 1274.9 956.2  1239.8 2509.1 5980 

Average Child Resident (1 to 7 years)* Surface Area  2960 
Average Aggregate Resident (1 to 31 years)* Surface Area  4810 
* Final surface area rounded to three significant figures. 
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Table A-7 (page 1 of 2) 

Exposed Surface Areas for Workers 
Surface Area for Body Part (cm2) 

Age 
Head Hands Forearms 

Surface Area (cm2) 
Total Exposed 

18-19 1170.6 878.0 1138.5 3187 
19-20 1194.5 895.9 1161.7 3252 
20-21 1171.3 878.5 1139.1 3189 
21-22 1203.8 902.9 1170.7 3277 
22-23 1213.8 910.3 1180.4 3305 
23-24 1246.3 934.7 1212.1 3393 
24-25 1223.1 917.3 1189.5 3330 
25-26 1265.6 949.2 1230.8 3446 
26-27 1211.1 908.4 1177.8 3297 
27-28 1257.6 943.2 1223.1 3424 
28-29 1257.6 943.2 1223.1 3424 
29-30 1261.6 946.2 1226.9 3435 
30-31 1274.9 956.2 1239.8 3470 
31-32 1290.8 968.1 1255.3 3514 
32-33 1265.6 949.2 1230.8 3446 
33-34 1275.5 956.7 1240.5 3473 
34-35 1295.5 971.6 1259.9 3527 
35-36 1284.8 963.6 1249.5 3498 
36-37 1309.4 982.1 1273.4 3565 
37-38 1289.5 967.1 1254.0 3511 
38-39 1292.1 969.1 1256.6 3518 
39-40 1316.7 987.5 1280.5 3585 
40-41 1281.5 961.1 1246.3 3489 
41-42 1319.4 989.5 1283.1 3592 
42-43 1318.0 988.5 1281.8 3588 
43-44 1309.4 982.1 1273.4 3565 
44-45 1323.4 992.5 1287.0 3603 
45-46 1310.1 982.6 1274.1 3567 
46-47 1289.5 967.1 1254.0 3511 
47-48 1324.7 993.5 1288.3 3606 
48-49 1322.7 992.0 1286.3 3601 
49-50 1304.1 978.1 1268.3 3550 
50-51 1296.1 972.1 1260.5 3529 
51-52 1367.2 1025.4 1329.6 3722 
52-53 1330.0 997.5 1293.4 3621 
53-54 1350.6 1012.9 1313.5 3677 
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Table A-7 (page 2 of 2) 
Exposed Surface Areas for Workers 

 
Surface Area for Body Part (cm2) 

Age 
Head Hands Forearms 

Surface Area (cm2) 
Total Exposed 

54-55 1325.3 994.0 1288.9 3608 
55-56 1296.1 972.1 1260.5 3529 
56-57 1365.8 1024.4 1328.3 3719 
57-58 1351.2 1013.4 1314.1 3679 
58-59 1295.5 971.6 1259.9 3527 
59-60 1338.0 1003.5 1301.2 3643 
60-61 1286.8 965.1 1251.5 3503 
61-62 1288.8 966.6 1253.4 3509 
62-63 1294.1 970.6 1258.6 3523 
63-64 1296.8 972.6 1261.1 3531 
64-65 1316.7 987.5 1280.5 3585 

Average Worker (18 to 65 years) Surface Area* 3500 
* Final surface area rounded to three significant figures. 
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Table A-8   
Inhalation Rates for Child and Adult Residents Ages 1 to 31 Years 

Inhalation Rate (m3/day) 

Age 
Male Female Average Male and 

Female 

1-2 6.8 6.8 6.8 
2-3 6.8 6.8 6.8 
3-4 8.3 8.3 8.3 
4-5 8.3 8.3 8.3 
5-6 8.3 8.3 8.3 
6-7 10 10 10 
7-8 10 10 10 
8-9 10 10 10 

9-10 14 13 13.5 
10-11 14 13 13.5 
11-12 14 13 13.5 
12-13 15 12 13.5 
13-14 15 12 13.5 
14-15 15 12 13.5 
15-16 17 12 14.5 
16-17 17 12 14.5 
17-18 17 12 14.5 
18-19 17 12 14.5 
19-20 15.2 11.3 13.25 
20-21 15.2 11.3 13.25 
21-22 15.2 11.3 13.25 
22-23 15.2 11.3 13.25 
23-24 15.2 11.3 13.25 
24-25 15.2 11.3 13.25 
25-26 15.2 11.3 13.25 
26-27 15.2 11.3 13.25 
27-28 15.2 11.3 13.25 
28-29 15.2 11.3 13.25 
29-30 15.2 11.3 13.25 
30-31 15.2 11.3 13.25 

Aggregate Resident (1 to 31 years) Inhalation Rate)* 12.2 
Child Resident (1 to 7 years) Inhalation Rate* 8.1 
* Final inhalation rate rounded to 0.1 m3/day. 

XIII. Appendix B:  Derivation of Inhalation and Dermal Toxicity Values 

A. Inhalation Toxicity Values 

For evaluating hazard from the inhalation of a chemical, the USEPA develops toxicity 

values in the form of a reference dose (RfD) or reference concentration (RfC).  While the 

USEPA has recently shown preference for RfC, the equations for the methods described in 

this report use RfD exclusively.  The reason for this decision is that it is well recognized that FPL-040-108
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children have much higher ventilation rates relative to body weight than adults.  Consequently, 

they will receive a higher dosage of a chemical from air than an adult at the same air 

concentration.  The use of RfDs allows this difference to be taken into consideration, whereas 

the use of RfCs involves the implicit assumption that adults and children are equally sensitive 

to contamination in air.  For the same reason, the equation for carcinogenicity utilizes 

Inhalation Cancer Slope Factors (CSFi) rather than Inhalation Unit Risk (IUR) values (which 

are expressed as reciprocal concentrations in air). 

In situations where the USEPA lists both an inhalation RfD and an inhalation RfC for a 

non-carcinogen or, alternatively, a CSFi and an IUR for a carcinogen, the RfD or CSFi in 

question has been converted from the RfC or IUR, respectively.  The USEPA reports these 

converted toxicity values to one significant figure for inhalation RfD and two significant figures 

for CSFi.  In the development of the SCTLs, inhalation RfD and CSFi converted from RfC and 

IUR without rounding of the final value were used in preference to the rounded USEPA 

inhalation RfD or CSFi. 

1. Reference Dose (RfD) 

When an inhalation RfC was available, it was converted to an inhalation RfD for the 

calculation of a soil target level.  The conversion from RfC to inhalation RfD assumed a 70 kg 

individual breathing 20 m3/day.  Thus, the RfC was multiplied by 20 m3/day and divided by 70 

kg to obtain a value with the units mg/kg-day.  The final value was not rounded. 

e.g., methyl tert-butyl ether:  Inhalation RfC = 3 mg/m3 

thus, (3 mg/m3 x 20 m3/day) / 70 kg = 8.57 x 10-1 mg/kg-day = RfDi 

When an RfC was not available, the second choice was to develop an inhalation RfD 

from the oral RfD using route-to-route extrapolation.  Such extrapolation was only done when 

the toxic endpoint being addressed was systemic in nature.  Oral RfDs that were known or 

likely to be route-specific (e.g., where the toxic endpoint involved the gastrointestinal tract) 

were not extrapolated. 
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The formula for the conversion of an oral RfD to an inhalation RfD was as follows: 

RfDi = RfDo x GI absorption 

e.g., bromodichloromethane:  RfDo = 2.0 x 10-2 mg/kg-day 

Chemical-specific GI absorption = 0.98 

thus, (2.0 x 10-2 mg/kg-day) x (0.98) =  

RfDo = 1.96 x 10-2 mg/kg-day 

The GI absorption term represents the bioavailability of the chemical following exposure 

through the oral route.  Formerly, the GI absorption inputs were chemical-specific values taken 

from the literature or default values specified by Region IV.  Current USEPA guidance 

(USEPA, 1989a) recommends assuming 100% GI absorption for all chemicals that do not 

have chemical-specific values.  Previously used chemical-specific values were retained, and 

the new USEPA default assumption of 100% was substituted for the Region IV defaults.   

2. Cancer Slope Factor (CSF) 

When a carcinogen had an inhalation unit risk (IUR), the IUR was converted to a CSFi 

for the calculation of a soil target level.  The conversion assumes a 70 kg individual breathing 

20 m3/day.  Thus, the IUR (per µg/m3) is divided by 20 m3/day and multiplied by 70 kg and a 

conversion factor of 1000 µg/mg to obtain a value with the units (mg/kg-day)-1.  The final value 

was not rounded. 

  e.g., 1,2-diphenylhydrazine:  IUR = 2.2 x 10-4 (µg/m3)-1 

  thus, [(2.2 x 10-4 (µg/m3) -1 / 20 m3/day) x 70 kg x 1000 µg/mg] = 

CSFi = 7.70 x 10-1 (mg/kg-day)-1 
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If an IUR was not available and the chemical was regarded as likely producing 

carcinogenicity via a systemic effect, a CSFi was derived from the oral slope factor (CSFo), if 

available.  This route-to-route extrapolation was accomplished by using the following formula: 

CSFo = CSFi / GI absorption 

In general, route-to-route extrapolation from the CSFo was not performed if the CSFo 

was known or presumed to reflect route-specific toxicity.  When a chemical exhibits 

route-specific toxicity, it exerts its toxic effect (i.e., cancer) only by a specific exposure route.  

For example, chromium only causes lung cancer if it is inhaled, thus the toxic effect (lung 

cancer) is route-specific and target organ-specific.  No other exposure route for chromium has 

been shown to cause cancer. 

B. Dermal Toxicity Values 

1. Reference Dose (RfD) 

Dermal RfDs were derived from either the oral or inhalation RfD (if both were available 

and suitable, preference was given to the oral RfD).  The following formula was used: 

RfDd = RfDo x GI absorption 

If an RfD (either oral or inhalation) was known or presumed to be route-specific, it was 

not regarded as suitable for route-to-route extrapolation. 
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2. Cancer Slope Factor (CSF) 

Dermal slope factors (CSFd) were derived from CSFo using route-to-route extrapolation: 

CSFd = CSFo / GI absorption 

  e.g., carbon tetrachloride:  CSFo = 1.3 x 10-1 (mg/kg-day)-1 

   Chemical-specific GI absorption = 0.85 

  thus, (1.3 x 10-1 (mg/kg-day)-1) / (0.85) = 

CSFd = 1.5 x 10-1 (mg/kg-day)-1 

In general, a CSFo was not extrapolated to produce a CSFd if it was thought to reflect 

route-specific toxicity. 

In the case of carcinogenic PAHs, the toxic endpoint (cancer) occurs regardless of the 

route of exposure.  The CSFo for benzo(a)pyrene is based on data in which oral dosing 

resulted in GI tract tumors in rodents, arguably a route-specific cancer.  However, 

benzo(a)pyrene has also been observed to produce other types of cancer in several species 

when administered by a variety of routes, including inhalation and dermal contact.  Although 

no cancer slope factor has yet been derived for these routes, the rather strong evidence that 

benzo(a)pyrene (and, by implication, other carcinogenic PAHs) is carcinogenic by a variety of 

routes, indicates that PAH-induced cancer is not wholly route-specific.  Because of this 

property, route-to-route extrapolation was performed to derive both inhalation and dermal 

slope factors from the CSFo for this group of chemicals. 
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XIV. Appendix C: Technical Basis for the TRPH SCTLs 

A. Development of SCTLs for Hydrocarbon Fractions Developed by the 
Total Petroleum Hydrocarbon Criteria Working Group 

The following calculations for total recoverable petroleum hydrocarbon (TRPH) values 

were adopted essentially as described by the Total Petroleum Hydrocarbon Criteria Working 

Group (TPHCWG, 1997a,b,c).  The application of a general standard for TRPHs is difficult 

because of the variation in mobility and toxicity of the chemicals included.  To overcome this 

problem, the TPHCWG (1997a) suggested a sub-classification methodology in which 

aromatics and aliphatics are considered separately because these groups vary considerably in 

their environmental behavior.  Each of these groups was then further subdivided on the basis 

of equivalent carbon number index (EC).  The EC is a function of the molecular weight (MW) 

and boiling point (BP) of a chemical normalized to the BP of the n-alkanes, or its retention time 

in a BP gas chromatographic column.  This approach is used since it is consistent with 

methods routinely used in the petroleum industry for separating complex mixtures and is a 

more appropriate differentiation technique than the actual carbon number of the chemical.   

 
 

Table C-1   
Hydrocarbon Fractions Defined by the Total Petroleum 

Hydrocarbon Criteria Working Group 
Range of Equivalent 
Carbon Number (EC) Avg EC Classification 

C5-C7 6.5 Aromatic 
>C7-C8 7.5 Aromatic 
>C8-C10 9.0 Aromatic 
>C10-C12 11 Aromatic 
>C12-C16 14 Aromatic 
>C16-C21 18.5 Aromatic 
>C21-C35 28.5 Aromatic 

C5-C6 5.5 Aliphatic 
>C6-C8 7.0 Aliphatic 
>C8-C10 9.0 Aliphatic 

>C10- C12 11 Aliphatic 
>C12- C16 14 Aliphatic 
>C16- C21 18.5 Aliphatic 
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1. Calculation of TRPH Fraction-Specific Physical Properties 

Several alternatives for estimating representative physical/chemical properties for each 

fraction were reviewed by the TPHCWG.  They included simple averaging of all available 

property data, composition-based averaging in which a weighted average of the available 

property data was computed based on the relative mass of each component in gasoline, and 

correlation to relative boiling point index in which the properties were developed based on EC 

values.  While all of the approaches had similar results, it was determined that the correlations 

approach was most useful, because if the definitions of the fractions change, new properties 

can be easily computed for each fraction. 

Utilizing the values correlations approach, the TRPHs are grouped into EC fractions, a 

method which allows for the calculation of the fate and transport characteristics of solubility 

(S), organic carbon partition coefficient (Koc) and vapor pressure (VP).  While Henry’s Law 

constant (HLC) could also be estimated from a similar type of equation, the TPHCWG 

determined that using the estimated molecular weights, solubilities and vapor pressures to 

calculate HLC allowed for internal consistency with the other estimated values.  The formulas 

provided by the TPHCWG (1997a) are as follows: 

Aromatics: 
Log S = (-0.21 x EC) + 3.7 
Log Koc = (0.10 x EC) + 2.3 

 
Aliphatics: 

Log S = (-0.55 x EC) + 4.58 
Log Koc = (0.45 x EC) + 0.43 
 

Aliphatics and Aromatics 
Log VP = (-0.50 x EC) + 2.30 [for EC $ 12] 
Log VP = (-0.36 x EC) + 0.72 [for EC > 12] 

 

H’ (unitless) = 
Vapor Pressure (atm) % Molecular Weight (g/mol)

Solubility (mg/L) %  8.2x10-5  (atm - m3/mol - K ) %  293K
 

 
Henry’s Law constant (atm-m3/mol) = H’ (unitless)/41 

 

When diffusivity in air or water was plotted as a function of equivalent carbon number, 

the TPHCWG found that the values did not vary significantly from compound to compound.  

Thus, a conservative, reasonable assumption was to set Dair = 10-1 cm2/sec and Dwater = 10-5 

cm2/sec for all fractions. 
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Using the models above, the following chemical values for the TRPH fractions have 

been assigned: 

Table C-2   
Assigned Chemical Properties of TRPH Fractions Based on an Equivalent Carbon 

Number (EC) 

Proposed Value 
TRPH Fraction Avg. 

EC HLC         
(atm-m3/mol)a MW 

(g/mol)  
Koc   

(mL/g) b 
S 

(mg/L) b 
VP   

(atm) b 
    C5-C7 Aromatic 6.5 5.61 E-3 NC NC NC NC 
  >C7-C8 Aromatic 7.5 6.64 E-3 NC NC  NC NC  
 >C8-C10 Aromatic 9.0 1.17 E-2 1.2 E+2 1.58 E+3 6.5 E+1 6.3 E-3 
>C10-C12 Aromatic 11 3.41 E-3 1.3 E+2 2.51 E+3 2.5 E+1 6.3 E-4 
>C12-C16 Aromatic 14 1.29 E-3 1.5 E+2 5.01 E+3 5.8 E+0 4.8 E-5 
>C16 -C21 Aromatic 18.5 3.17 E-4 1.9 E+2 1.58 E+4 6.5 E-1 1.1 E-6 
>C21 -C35 Aromatic 28.5 1.63 E-5 2.4 E+2 1.26 E+5 6.6 E-3 4.4 E-10 
    C5-C6 Aliphatic 5.5 8.05 E-1 8.1 E+1 7.94 E+2 3.6 E+1 3.5 E-1 
  >C6-C8 Aliphatic 7.0 1.22 E+0 1.0 E+2 3.98 E+3 5.4 E+0 6.3 E-2 
 >C8-C10 Aliphatic 9.0 1.93 E+0 1.3 E+2 3.16 E+4 4.3 E-1 6.3 E-3 
>C10-C12 Aliphatic 11 2.93 E+0 1.6 E+2 2.51 E+5 3.4 E-2 6.3 E-4 
>C12-C16 Aliphatic 14 1.29 E+1 2.0 E+2 5.01 E+6 7.6 E-4 4.8 E-5 
>C16-C21 Aliphatic 18.5 1.20 E+2 2.7 E+2 6.30 E+8 2.5 E-6 1.1 E-6 
NC: Values for the C5-C7 and >C7-C8 aromatics, were made to correspond to benzene and toluene, 

respectively per TPHCWG guidance.  Chemical-specific values for these fractions were assumed to be 
equal to those of benzene and toluene.  

a Henry’s Law constant (HLC) calculated using methods described above.  Final values rounded to two 
significant figures. 

b Organic carbon normalized soil-water partition coefficient (Koc), Solubility (S), and Vapor Pressure (VP) 
values calculated according to formulas in Tables 7, 9, and 12 of TPHCWG 1997a.   

Table C-3   
Calculated Chemical Properties of TRPH Fractions 

Calculated Fraction-Specific Values* 
Volatilization Factor** (m3/kg) 

 
TRPH Fraction Da(cm2/sec) Residential Industrial 
C5-C7 Aromatic 2.439E-03 1.408E+03 2.875E+03 

>C7-C8 Aromatic 1.166E-03 2.037E+03 4.157E+03 
>C8-C10 Aromatic 2.635E-04 4.285E+03 8.748E+03 
>C10-C12 Aromatic 4.901E-05 9.935E+03 2.028E+04 
>C12-C16 Aromatic 9.338E-06 2.276E+04 4.646E+04 
>C16 -C21 Aromatic 7.280E-07 8.152E+04 1.664E+05 
>C21 -C35 Aromatic 4.797E-09 1.004E+06 2.050E+06 

C5-C6 Aliphatic 1.582E-02 5.530E+02 1.129E+03 
>C6-C8 Aliphatic 7.966E-03 7.794E+02 1.591E+03 
>C8-C10 Aliphatic 2.060E-03 1.533E+03 3.129E+03 
>C10-C12 Aliphatic 4.186E-04 3.400E+03 6.939E+03 
>C12-C16 Aliphatic 9.343E-05 7.196E+03 1.469E+04 
>C16-C21 Aliphatic 6.933E-06 2.642E+04 5.392E+04 

  *All calculations carried out to 18 decimal places.  Values provided have been rounded for 
presentation in this table. 

**For residential exposure to non-carcinogens, VFs are based on exposure duration of six 
years.  Industrial exposure duration is 25 years.  
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2. Derivation of TRPH Fraction Toxicological Values 

The toxicity values for the various TRPH fractions (Table C-4) were obtained from the 

TPHCWG (1997b) or were derived from route-to-route extrapolation. 

Table C-4 
Toxicity Values of TRPH Classesa 

GI  
absorption RfDo RfDd c RfDi d TRPH Fraction 

(%)b (mg/kg-day) 

Target Organs/ Systems or 
Effects 

C5-C7 Aromatic 90% 0.2 0.180 0.1143 
>C7-C8 Aromatic 80% 0.2 0.160 0.1143 Liver, neurological 

>C8-C10 Aromatic 50% 0.04 0.020 0.05714
>C10-C12 Aromatic 50% 0.04 0.020 0.05714
>C12-C16 Aromatic 50% 0.04 0.020 0.05714

Body weight 

>C16 -C21 Aromatic 50% 0.03 0.015 0.015e 
>C21 -C35 Aromatic 50% 0.03 0.015 0.015e Kidney 

C5-C6 Aliphatic 50% 5.0 2.5 5.257 
>C6-C8 Aliphatic 50% 5.0 2.5 5.257 Neurological 

>C8-C10 Aliphatic 50% 0.1 0.05 0.2857 
>C10-C12 Aliphatic 50% 0.1 0.05 0.2857 
>C12-C16 Aliphatic 50% 0.1 0.05 0.2857 

Liver, blood 

>C16-C35 Aliphatic 50% 2.0 1.0 1.0e Liver 
a Toxicity Values from TPHCWG 1997b. 
b Developed using professional judgment  based on ATSDR Toxicological Profile for TPH (ATSDR, 1999). 
c RfDd values extrapolated from RfDo, using fraction-specific GI absorption (see Appendix B). 
d RfDi values extrapolated from RfCi values when available (see Appendix B). 
e RfDi values extrapolated from RfDo, using fraction-specific GI absorption (see Appendix B). 
 

3. Derivation of TRPH SCTLs 

The TRPH SCTLs are based on a 2-tiered approach.  The first tier consists of comparing 

site total TRPH concentrations to a default TRPH SCTL developed using the toxicity values 

and other inputs developed for the >C8-C10 aromatic range.  If the default SCTL is exceeded, 

then the TRPHs may be sub-classified so that each fraction can be compared to its respective 

fraction-specific SCTL.  Given the potential for the sub-classification methodology to yield 

relatively high SCTLs, it is possible that the human health SCTL for some constituents, 

particularly those with relatively low toxicity and low mobility potential could result in staining, 

odor and/or nuisance conditions. 

The default TRPH SCTL is based on the >C8-C10 carbon range as a result of two factors.  

First, the analytical method identified by the FDEP for the purpose of measuring petroleum 

hydrocarbons in water and soil is limited to the detection of products within a carbon chain 

range of C8-C40.  This method, the Florida Petroleum Residual Organic (FL-PRO) 6 FPL-040-116



  February, 2005 
 

 116

Alternative Method to Total Petroleum Hydrocarbons, 418.1 or 9073 6 combines several of 

the commonly used methods so that the targeted range of petroleum hydrocarbons can be 

analyzed in a single step.  However, because of its limitations, the smallest detectable 

C-range using the FL-PRO method is the >C8-C10 grouping.  Secondly, the TRPH SCTL value 

was selected based on the identification of the most conservative values.  The calculation of 

the SCTLs (listed below) using standard FDEP and USEPA protocols results in the most 

conservative values for the C5-C7 aromatics.  However, due to the limitations of the TRPH 

method of analysis, and since the most toxic and prevalent chemicals within this range are 

addressed by other analyses and individual SCTLs, the values in this group are not used as 

TRPH SCTLs.  The most conservative values for residential and industrial direct exposure that 

occur within a carbon range that can be analyzed by FL-PRO are found in the >C8-C10 

aromatics grouping.  Therefore, the default TRPH SCTL values are based on this group of 

total petroleum hydrocarbons. 

With the assignment of the above chemical and toxicological values, the determination 

of risk-based SCTLs follows the same methodology as that used for individual compounds. 

Table C-5   
Calculated SCTLs for TRPH Fractions 

SCTL (mg/kg)  
TRPH Fraction 

Residential Industrial Leachability
a 

Target Organs/ Systems 
or Effects  

    C5-C7 Aromatic 340 1800 34 
  >C7-C8 Aromatic 490 3700 59 Liver, neurological 

 >C8-C10 Aromatic 460 2700 340 
>C10-C12 Aromatic 900 5900 520 
>C12-C16 Aromatic 1500 12000 1000 

Body weight 

>C16 -C21 Aromatic 1300 11000 3200 
>C21 -C35 Aromatic 2300 40000 25000 Kidney 

    C5-C6 Aliphatic 6200 33000 470 
  >C6-C8 Aliphatic 8700 46000 1300 Neurological 

 >C8-C10 Aliphatic 850 4800 7000 
>C10-C12 Aliphatic 1700 10000 51000 
>C12-C16 Aliphatic 2900 21000 * 

Liver, blood 

>C16-C35 Aliphatic 42000 280000 * Liver 
a Based on the acceptable concentration of 5000 µg/L for groundwater and surface waters. 
* Not a health concern for this exposure scenario. 
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B. Development of SCTLs for Hydrocarbon Fractions Identified Using the 
MADEP Approach 

As mentioned earlier, the two main advantages of the MADEP approach over the FL-

PRO analytical method are that it can quantify petroleum hydrocarbons in the C5-C8 range, 

and it can distinguish between aliphatics and aromatics.  Like FL-PRO, the MADEP approach 

provides an alternative to the determination of TRPHs, which is not particularly useful in health 

risk assessment.   

1. Analytical Methodology 

MADEP developed the Volatile Petroleum Hydrocarbons (VPH) and Extractable 

Petroleum Hydrocarbons (EPH) methods based on USEPA analytical approaches that have 

traditionally used the purge and trap method for the analysis of volatile organics, and solvent 

extraction for the semi-volatile/extractable organics.  The use of two approaches to determine 

petroleum hydrocarbons is needed because neither approach alone is capable of measuring 

petroleum compounds in all of the hydrocarbon ranges of interest.  The MADEP approach 

breaks up the C9-C18 aliphatic range (despite the fact that compounds in this range are 

considered to be relatively consistent in terms of toxicity) to enable detection of all gasoline-

range hydrocarbons by the VPH method.  As a result, the aliphatic and aromatic hydrocarbons 

are divided into six separate ranges, three detected by the VPH method, and three by the EPH 

method, as follows:  

Table C-6 
Hydrocarbon Fractions Identified Using the MADEP Methodology 
Toxicologically Defined 
Hydrocarbon Fractions 

Analytically Defined 
Hydrocarbon Fractions 

Analytical 
Method 

C9-C10 Aromatics VPH C9-C22 Aromatics C11-C22 Aromatics EPH 
C5-C8 Aliphatics C5-C8 Aliphatics VPH 

C9-C12 Aliphatics VPH C9-C18 Aliphatics C9-C18 Aliphatics EPH 
C19-C36 Aliphatics C19-C36 Aliphatics EPH 

 

The MADEP VPH method is a purge and trap procedure.  The collective concentrations 

of hydrocarbon fractions can be quantified in solid and aqueous matrices.  This method is 

comparable to the Gasoline Range Organics (GRO) method, because both detect 

hydrocarbons in the C5-C12 range.  The VPH goes one step further and separates the GRO 

fraction into 3 subfractions (see Table C-6 above) and also provides specific measurements of 

six target compounds: benzene, toluene, ethylbenzene, xylenes (BTEX), methyl tert-butyl 
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ether (MTBE), and naphthalene.  Detection is achieved by a photoionization detector (PID) 

and flame ionization detector (FID) working in series.  The PID chromatogram is used to 

determine the collective fractional concentration of aromatic hydrocarbons in the C9-C10 range.  

Because the PID can detect sample analytes without destroying them, compounds can then 

pass through the FID where they are combusted in a hydrogen flame.  In theory, the FID will 

detect the total concentrations of all petroleum hydrocarbons in the sample, and the PID will 

detect only aromatic compounds.  Aliphatic compounds can then be quantified by subtracting 

the PID response from the FID response. 

Two potential problems have been identified for the use of the VPH method: 

1. Given that the PID detects both Pi and double carbon bonds, alkenes will be 

falsely quantitated as aromatics.  This is not considered a major methodological 

limitation because alkenes are not typically found in high concentration in most 

petroleum products, and because they are more toxicologically similar to 

aromatics than to aliphatics. 

2. Some aliphatic compounds, especially heavier molecular weight branched and 

cyclic alkenes will produce some response on the PID detector.  This response 

can lead to significant over-quantitation of the aromatic fraction when dealing 

with products such as kerosene and Jet A fuel, which contain predominantly 

aliphatic compounds within this range. 

The MADEP EPH method is a solvent extraction/fractionation gas chromatography (GC) 

/ FID procedure.  The EPH method can be viewed as directly comparable to the TPH USEPA 

Method 418.1.  Like the TPH, the EPH method quantitates hydrocarbons > C9 in solid and 

aqueous samples.  In addition, the EPH method separates the TPH fraction into three 

subfractions (see Table C-6 above) and measures 17 targeted PAH compounds.  Samples are 

extracted with methylene chloride, exchanged into hexane, and loaded onto silica gel.  The 

silica gel is first rinsed with hexane to strip aliphatic compounds, and then with methylene 

chloride to strip aromatic compounds.  Both extracts are then analyzed separately by direct 

injection into a temperature-programmed GC/FID. 
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Two methodological elements should be considered when evaluating EPH data: 

1. Small errors during the fractionation between aromatic and aliphatic compounds 

can result in significant over- or underestimation of aromatic and aliphatic 

ranges.  For this reason, the method specifies the use of a Fractionation Check 

Solution to verify proper separation of the aliphatic and aromatic fractions. 

2. Laboratories using the EPH method must use a forced projected baseline when 

integrating chromatographic areas of fractional ranges.  This means that, when 

quantifying peak areas by internal or external calibration, the collective peak 

area integration for the fractional ranges must be from baseline.  This is 

necessary because, like any GC/FID procedure, the EPH method may produce 

an Unresolved Complex Mixture (UCM), particularly when analyzing weathered 

products.  This UCM is produced when many individual hydrocarbons are eluting 

from the capillary column at the same time, preventing the detector signal from 

returning to baseline.  If a forced projected baseline is not used, resultant 

fractional range data may significantly under-report true hydrocarbon 

concentrations. 

2. Development of Cleanup Target levels  

This section describes the procedures used to develop Cleanup Target Levels (CTLs) 

for the petroleum hydrocarbon fractions identified using the MADEP methodology.  Although 

MADEP has developed CTLs for residential and industrial scenarios (S1 and S2 standards), 

the different climatic conditions between Massachusetts and Florida preclude their direct use.  

In addition, MADEP has decided to use ceiling criteria based on professional judgment and, as 

a result, most of their CTLs are not health-based.  

All exposure assumptions used in these calculations are consistent with Chapter 62-777, 

F.A.C.  GI absorption was estimated as 50% for all fractions using professional judgment 

based on the 1999 ATSDR toxicological profile for TPH (1999). 

a) Toxicity values 
Reference Doses (RfDs) used were those developed by the TPHCWG for fractions that 

encompass similar ranges of hydrocarbons to those identified by the MADEP methodology.  

This approach for developing RfDs is consistent with SCTLs based in TPHCWG fractions, and FPL-040-120
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is based on a combination of approaches including the assessment of toxicity of mixtures and 

the use of surrogate chemicals representative of the fractions under study.  It must be noted 

that MADEP has developed RfDs for use with the fractions defined by their method using 

surrogate compounds for each fraction.  Oral reference doses (RfDo) used by MADEP are for 

the most part either similar or higher than the RfDs developed by the TPHCWG (1997b).  

Inhalation RfDs (RfDi) were calculated from Reference Concentrations (RfC) when available, 

or extrapolated from RfDos, assuming that GI absorption is 50%.  Dermal RfDs (RfDd) were 

extrapolated from RfDo using also a GI absorption value of 50%.     

Table C-7 
Reference Doses Used for Developing CTLs for Hydrocarbons 

Identified Using the MADEP Approach 
RfDo RfDd RfDi MADEP 

Fraction 
Comparable 

TPHCWG 
Fraction (mg/kg-day) 

Target Organs/ 
Systems of Effects 

Aromatics      
C9-C10 >C8-C10 0.04 0.02 0.05714 
C11-C22 >C12-C16 0.04 0.02 0.05714 Body weight 

Aliphatics      
C5-C8 >C6-C8 5.0 2.5 5.257 Neurological 
C9-C12 >C10-C12 0.1 0.05 0.2857 
C9-C18 >C12-C16 0.1 0.05 0.2857 Liver, blood 

C19-C36 >C16-C35 2.0 1.0 1.0 Liver 
 

b) Physical-Chemical Properties  
To conduct fate and transport evaluations/modeling, we used the approaches and 

procedures set forth in the document Volume 3: Selection of Representative TPH Fractions 

Based on Fate and Transport Considerations (TPHCWG, 1997a).  Chemical-physical 

properties for each fraction were calculated using the correlation approach using the average 

Equivalent Carbon Number (EC) as the independent variable.  The fraction-specific chemical-

physical properties presented in the table below were obtained from MADEP (1997), except 

for the aliphatic C19-C36 fraction, for which data for the C16-C21 fraction from the TPHCWG 

were used.  MADEP has assumed that this fraction is immobile.  However, this assumption 

may not be valid for compounds at the lighter end of this fraction, and therefore the more 

conservative approach of using data for the C16-C21 fraction provided by the TPHCWG has 

been adopted. 
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Table C-8 
Physical-Chemical Properties Assigned to MADEP Fractions 

Based on Equivalent Carbon Number (EC) 

 Range of Carbons 
Avg. 
EC 

MW 
(g/mol)

VP 
(atm) 

S 
(mg/L)

Henry’s 
Law 

Constant

Koc 
(mL/g) 

D 
(cm2/s) 

C9-C10 Aromatics 9.5 120 2.9 E-3 51 0.33 1778 0.07 
C11-C22 Aromatics 14 150 3.2 E-5 5.8 0.03 5000 0.06 
C5-C8 Aliphatics 6.5 94 1.0 E-1 11 54 2265 0.08 
C9-C12 Aliphatics 10.5 149 8.7 E-4 0.07 65 1.5 E+5 0.07 
C9-C18 Aliphatics 12 170 1.4 E-4 0.01 69 6.8 E+5 0.07 
C19-C36 Aliphatics 18.5* 270 1.1E-6 2.5E-6 4900 6.3E+8 6.9E-6 

*EC and derived physical / chemical properties correspond to those of the surrogate TPHCWG C16-C21 
fraction (see text above). 

 

3. SCTLs for Petroleum Hydrocarbon Fractions Identified Using the 
MADEP Approach 

The following table presents the CTLs developed to evaluate laboratory results that use 

the MADEP approach for fractionation of TRPHs.  In some instances, MADEP laboratory 

results may include Benzene, Toluene, Ethylbenzene, Xylene, MTBE, and individual PAH 

concentrations.  However, this method has not been approved for quantification of these 

compounds in Florida.  CTLs for the comparable fractions identified using the TPHCWG 

methodology are also provided.  Leachability values were calculated using 5000 µg/L as the 

groundwater and surface water acceptable concentration.     

Table C-9 
Direct Exposure and Leachability Soil CTLs for TRPH Fractions  
Identified Using the MADEP and the TPHCWG Methodologies 

MADEP 
Fraction 

Comparable 
TPHCWG 
Fraction 

Residential 
(mg/kg) 

Industrial 
(mg/kg) 

Leachability   
(mg/kg) 

Target 
Organs/ 

Systems or 
Effects 

 MADEP TPHCWG MADEP TPHCWG MADEP TPHCWG  

Aromatics              

C9-C10 >C8-C10 560 460 3400 2700 380 340 
C11-C22 >C12-C16 1800 1500 15000 12000 1000 1000 

Body weight, 
kidney 

Aliphatics              
C5-C8 >C6-C8 7100 8700 38000 46000 960 1300 Neurological 
C9-C12 >C10-C12 1700 1700 11000 10000 31000 51000 
C9-C18 >C12-C16 2900 2900 21000 21000 1.4E+5 1E+6 Liver, blood 

C19-C36 >C16-C21 42000 42000 2.8E-5 2.8E-5 1E+6 1E+6 Liver 
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XV. Appendix D:  Guidance for Comparing Site Contaminant Concentration Data 
with Soil Cleanup Target Levels  

 

A. Introduction 

 
Soil cleanup target levels (SCTLs) play an important role in the assessment of health 

risks posed by contaminants at a site.  Comparison of soil concentrations with SCTLs can 

provide an indication of whether existing contamination is likely to pose an unacceptable 

health risk. If SCTLs are exceeded, they can aid in identifying where, and by how much, soil 

concentrations should be reduced in order to achieve health protection goals. 

 

The Florida Department of Environmental Protection (Department) has developed 

default SCTLs for approximately 500 of the most commonly encountered chemicals found at 

sites in Florida.  There are two types of SCTLs:  

 

1) Direct Contact SCTLs.  As the name implies, these SCTLs are intended to be 

protective in situations where individuals might come in direct contact with soils.  In 

this context, direct contact includes getting soil on the skin, accidentally ingesting soil, 

or breathing contaminated dust or air containing chemicals emanating from soil as 

vapors.  Because safe concentrations of chemicals in soil can vary depending upon 

the extent of soil contact, SCTLs can be specific for different types of exposure and 

land use.  The Department has developed default SCTLs for two of the most common 

situations — residential land use and commercial/industrial land use.  As part of a 

Department-approved risk-based corrective action approach, alternative direct contact 

SCTLs can be developed if warranted by site-specific conditions.  The SCTLs to be 

applied at a site will depend in some cases on the number of chemicals present and 

the kinds of health effects they produce.  If more than one chemical is present that 

produces the same type of effect (e.g., cancer, kidney toxicity), default SCTLs may 

need to be adjusted to account for additive toxicity of the chemicals.  [Note: 

Adjustment of SCTLs for additive toxicity, termed “apportionment” is discussed further 

in the following section.] 

 

2) Leachability-based SCTLs.  These concentration limits are intended to protect 

groundwater and surface water from contaminants leaching from soils.  Separate 
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leachability-based SCTLs are developed for protecting groundwater and surface 

water.  The Department has developed default leachability-based SCTLs using default 

groundwater and surface water cleanup target levels (GCTLs and SWCTLs, 

respectively).  In circumstances where alternative GCTLs or SWCTLs are allowed, 

corresponding alternative site-specific leachability-based SCTLs are used.  Empirical 

leaching tests (such as the Synthetic Precipitation Leaching Procedure [SPLP] and 

Toxicity Characteristic Leaching Procedure [TCLP]) can also be used to derive site-

specific leachability-based SCTLs.  

 

Default SCTLs are listed in Chapter 62-777, Florida Administrative Code (F.A.C.), and 

their derivation is explained throughout earlier sections of this document. The use of SCTLs 

and circumstances in which alternative SCTLs can be developed and applied are covered in 

Chapters 62-770, 62-780, 62-782, and 62-785, F.A.C. 

 

There are distinct issues associated with the comparison of soil concentrations to 

direct contact versus leachability-based SCTLs.  Consequently, the two types of comparisons 

are discussed separately. 

 

B. Comparison with Direct Contact SCTLs 

 
There are two approaches for comparing site concentrations to the respective SCTL.  

Under Risk Management Options Level I and Level II (as described in Rules 62-770.680, 

62-780.680, 62-782.680, and 62-785.680, F.A.C.) responsible parties may choose to compare 

the site maximum concentration of each contaminant with the respective default SCTL listed in 

Chapter 62-777, F.A.C.  Alternatively, the responsible party may choose to calculate a 95% 

Upper Confidence Limit (UCL) of the mean for the site concentrations to compare with chronic 

toxicity-based SCTLs.  [Note: For SCTLs based on acute toxicity, comparison should always 

be made with the maximum concentration, as explained below.] 

 

For both approaches, the applicable SCTL depends upon the Risk Management 

Options level: 

 

1) Risk Management Options Level I: The default residential SCTL, or an alternative 

residential SCTL adjusted for site-specific soil conditions, should be used.  Methods 

for calculating SCTLs based on site-specific soil conditions are described in Section V 

B of this document. 

FPL-040-124



  February, 2005 
 

 124

2) Risk Management Options Level II: The default commercial/industrial SCTL, or an 

alternative commercial/industrial SCTL based on site-specific soil conditions should be 

used in conjunction with institutional controls. 

3) Risk Management Options Level III:  Any of the SCTLs for Risk Management 

Options Level I or II may be used, or alternative SCTLs based on site-specific 

exposure assumptions can be derived.  These values should used in conjunction with 

institutional controls. 

1. Comparison Using the Maximum Concentration 

For this approach, the maximum concentration for each chemical is compared with its 

appropriate direct contact SCTL and, in the case of naturally occurring chemicals, with its site-

specific background concentration.  If the maximum concentrations for all chemicals are below 

their SCTLs (or natural background), the site is considered to meet the Department’s risk 

goals for direct contact. [Note: A chemical might still pose a concern with respect to leaching 

to groundwater or surface water, and should be evaluated for leaching separately.]  For sites 

with one or more chemicals present with a maximum concentration greater than their 

respective SCTL (or naturally-occurring background, if applicable), remediation of those 

chemicals to concentrations at or below the SCTL or background is sufficient for site 

restoration.   

 

In this approach, potential additive toxicity among chemicals is addressed implicitly by 

taking the conservative approach of comparing the maximum concentration with the SCTL.  

No adjustment of SCTLs for individual chemicals is needed when maximum concentrations of 

chemicals present are compared with SCTLs.  The only exception to this is additive effects 

within two groups of chemicals — the carcinogenic polycyclic aromatic hydrocarbons (PAHs) 

and the polychlorinated dibenzodioxins/dibenzofurans (PCDDs/PCDFs).  For both groups of 

compounds, potential additive toxicity is addressed explicitly through the use of a toxic 

equivalency (TEQ) approach.  In the TEQ approach, the concentration of each relevant 

member of the group is converted to a toxicologically equivalent concentration of an index 

chemical.  The index chemical for carcinogenic PAHs is benzo(a)pyrene, and the index 

chemical for PCDDs/PCDFs is 2,3,7,8-TCDD.  Details regarding calculation of toxic 

equivalents for carcinogenic PAHs and PCDDs/PCDFs are presented in sections   V C 7 and 

V C 8 of this document (also refer to rule tables 19 and 20). 
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 2.  Comparison Using the 95% UCL Concentration 

Most risks from contaminated soils are evaluated based on chronic exposure.  It is 

assumed that an individual will be exposed over time to an area of contaminated soils, rather 

than to soils at one specific location.  If the individual’s contact with the contaminated area is 

random, the best representation of the concentration to which he/she is exposed is the mean 

concentration over that area.  This assumption provides the basis for using a mean chemical 

concentration in determining whether an SCTL has been met. 

 

The ability to accurately determine the mean concentration over an area is dependent 

upon a number of things, including sampling locations and the number of samples.  Because 

there is always some uncertainty as to whether the average of any given set of samples in fact 

represents the true mean over the area of interest, the Department requires the use of a 95% 

UCL estimate of the mean.  Specifically, in circumstances in which the use of a mean 

concentration is appropriate, the 95% UCL of the mean must be used.  

 

   a. Exposure Units.  Implicit in using a 95% UCL approach is the concept that the 

site consists of one or more “exposure units” — areas over which receptors will have equal 

and random contact.  Exposure units must be clearly delineated and justified based on current 

and future activity patterns.  An exposure concentration must be calculated for each exposure 

unit, and delineation of exposure units determines which concentrations should be included in 

the 95% UCL calculations.  

 

A site can have more than one exposure unit, as well as different exposure units for 

different receptors.  For example, operations at a commercial facility may require some 

employees to spend most of their time in one area, while maintenance workers divide their 

time equally across the site.  In this example, the 95% UCL values would likely be different for 

the operations and maintenance workers, and both would need to be calculated for 

comparison with SCTLs.  Recreational parks are another example, where some areas are 

expected to provide little opportunity for contact with soil (e.g., paved areas), whereas others 

may prove to be very attractive to receptors (e.g., playgrounds).  In these situations, areas 

expected to differ in their potential for exposure should be evaluated separately. 

 
Future changes in exposure units also need to be considered.  Different commercial 

use of a property, for example, might lead to different activity patterns and different exposure 

units.  If acceptability of contaminants at a site is based on a particular set of activity patterns 

and exposure units, institutional controls are required to insure that either: a) future site use 

retains those activity patterns, or b) the site is re-evaluated if activity patterns change.  If FPL-040-126
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exposure units cannot be properly delineated for future [or for current] land use, or institutional 

controls are undesirable, the approach of comparing the maximum concentration to the 

residential SCTL should be used instead. 

 

For residential land use involving single-family dwellings, the exposure unit is typically 

the residential lot.  If land is not currently used for residential purposes, but could be 

developed as such in the future, assessment of the site must include dividing the property into 

potential residential exposure units.  The Department considers the default residential lot to be 

0.25 acres in size.  This means that for unrestricted sites where future residential use is 

possible, the Department requires assurance that contaminants in each potential 0.25 acre 

residential lot meet its risk goals or are at or below natural background, as appropriate.  It is 

not acceptable to develop a single 95% UCL for the entire residential development area. 

 
Different exposure units can be managed through different Risk Management Options 

levels.  For example, one exposure unit at a site could be managed through Risk Management 

Options Level I, while a separate exposure unit is managed using Risk Management Options 

Level II with appropriate institutional controls.  The comparison-with-maximum approach could 

be selected for one or more exposure units within a site.  However, within a given exposure 

unit, a decision must be made whether to use the comparison-with-maximum or comparison-

with-95% UCL approach.  These two methods cannot be combined and used on a chemical-

by-chemical basis within an exposure unit.1 

 

b. Calculation of the 95% UCL. Calculation of 95% UCL values should be based on 

discrete sample data only. Several methods are available for calculating a 95% UCL on the 

mean for a set of data.  However, the performance of these methods varies dramatically and is 

dependent on the nature of the data set (e.g., number of values, their distribution and 

variability, the extent of censoring).  The method chosen to calculate a 95% UCL should give a 

true 95% UCL value, while at the same time not be overly conservative.  For calculating 95% 

UCL values, the Department recommends using the FLUCL tool.  This program calculates a 

95% UCL using the optimal method, given the characteristics of the data.  FLUCL is 

particularly useful for data sets that include censored values (i.e., with “non-detects”).  Other 

computational tools for calculating 95% UCL can be used, if approved by the Department 

pursuant to 62-780.610, 62-770.610, 62-785.610, or 62-782.610, F.A.C., as applicable.   

 

If the site concentrations of a chemical vary substantially, the 95% UCL can 

sometimes exceed the highest concentration observed on site.  In this situation, the 

Department recommends comparing the SCTL with the maximum detected concentration 

rather than the 95% UCL.   
                                                 
1 For some sites, comparison-with-maximum and comparison-with-95% UCL approaches could be used within 

a single exposure unit, but for different depth intervals.   FPL-040-127
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c. Data and Sampling Requirements.  Sufficient data for a reasonably accurate 

calculation of the 95% UCL must be available regardless of the calculation tool employed.  At 

a minimum, 10 samples are needed within an exposure unit to calculate a 95% UCL using 

FLUCL. 

 
Concentration data from most sites reflect biased sampling, given that sampling 

focuses primarily on areas where contamination is suspected.  Data sets with concentrated 

sampling in one or a few areas and sparse sampling in others may satisfy the need to 

characterize the nature and extent of contamination, but they are not well suited for calculating 

a representative 95% UCL.  Biased sampling where contaminated areas are over-represented 

likely overestimates the true average, but because it is conservative and health protective, this 

approach is acceptable to the Department.  Biased sampling in which contaminated areas are 

under-represented spatially is not acceptable.  This situation could arise, for example, during 

“virtual remediation,” where data values from intensively sampled contaminated areas are 

replaced with nondetects or background concentrations to examine the effect of cleaning 

specific areas based on the 95% UCL.  In this situation, additional effort may be required, in 

consultation with the Department, to achieve a spatially representative data set.  However, 

formal geostatistical approaches are seldom needed, and have their own set of requirements, 

such as larger sample sizes and spatially representative sampling. 

 

The Department requires that direct contact SCTLs be met throughout the entire 

unsaturated zone unless institutional controls are applied.  With or without institutional 

controls, the 0 to 24’’ soil horizon below land surface (bls) must meet the respective SCTLs in 

order to avoid remediation or installation of engineering controls.  Thus, vertical sampling of 

soils is required at most sites.  Vertical compositing of soil samples results in loss of 

information regarding the depth at which contamination is located.  The Department wants to 

avoid situations in which high concentrations at the soil surface (e.g., from 0 to 6 inches below 

land surface), where contact is most likely to occur, are averaged with lower concentrations at 

depth.  This procedure can result in an assessment of risk using an average concentration that 

underestimates actual exposures.  In general, soils must be sampled at sufficient intervals 

such that exposure concentrations are not underestimated.  For applicable sites, criteria for 

sampling at depth are provided in Rule 62-780.600 (5)(c)1.  The 95% UCL should be 

calculated using soil concentrations from the same depth interval.  

 

d. Apportioning the SCTLs.  When the 95% UCL is used, the Department also 

requires that a more quantitative approach be used to address potential additive toxicity from 

more than one chemical.  Specifically, the Department requires use of SCTLs apportioned for 

additivity for comparison with 95% UCL concentrations. Apportionment is based upon 
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knowledge of the chemicals present at a site that might produce additive toxicity to the same 

target organs/systems, and adjusts SCTLs for these chemicals so that the Department’s risk 

goals of 1 E-06 excess cancer risk for carcinogens and a hazard index of 1 for non-cancer 

effects are met.  This adjustment applies not only to residential and commercial/industrial 

SCTLs, but also to alternative SCTLs as might be developed under Risk Management Options 

Level III.   

 
Not all SCTLs should be apportioned.  There are several bases upon which an SCTL 

would be excluded from apportionment.  These are summarized below: 

 

1. Do not apportion an SCTL based on natural background concentration or practical 

quantitation limit. These are criteria that are not directly risk-based, and therefore are not 

subject to apportionment.  

 

2. Do not apportion an SCTL based on acute toxicity.  These SCTLs are always regarded 

as not-to-exceed values, and the default value should be compared with the maximum 

concentration on site. [Note that acute toxicity SCTLs are applicable only in situations 

where small children might be present, such as a residence, playground, or school.] 

3. Do not apportion lead (Pb) SCTLs.  Both residential and commercial/industrial lead 

SCTLs are based on a unique type of toxicological analysis that is not amenable to the 

standard apportionment process.  

 

4. Do not apportion the SCTLs for chemicals present in low concentrations. Eliminate from 

consideration at a site chemicals whose maximum concentration is less than or equal to 

1/10 the default SCTL.  Chemicals present in low concentrations are unlikely to contribute 

substantially to risk and unnecessarily complicate the apportionment process.   

 

5. Do not apportion the SCTLs for chemicals detected infrequently.  A chemical can be 

eliminated from consideration at a site if it is detected a) in only one out of 10 or more 

samples, or 5% or fewer out of 20 or more samples, and in only one environmental 

medium; and b) in low concentrations (no more than the default SCTL); and c) there is no 

reason to believe that the chemical may be present due to historical site activities.  These 

criteria, based on U.S. EPA risk assessment guidance (Risk Assessment Guidance for 

Superfund, Volume 1, Human Health Evaluation, Part A, EPA/540/1-89/002, 1989; page 5-

22), are intended to eliminate chemical detections that are artifacts from sampling, 

analytical, or other problems.  They are not intended to eliminate chemicals present due to 

site activities in localized areas of contamination.  
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For chemicals for which SCTL apportionment is needed (i.e., those not eliminated 

based on the criteria above), a number of methods of apportionment are available.  All of 

the methods are based on the assumption that chemicals that produce toxicity to the same 

target organs/systems, or have the same effects, will be additive.  For carcinogens, this 

means that all are assumed to be additive in terms of their principal effect of concern — to 

produce cancer regardless of location or mechanism of carcinogenesis.  For effects other 

than cancer, additivity is based on the primary target organ(s)/systems or effects of the 

chemical.  A table containing default non-cancer target organ(s)/systems and effects is 

provided in Rule 62-777, F.A.C. to assist the assessor in identifying chemicals that can be 

considered to have additive effects.  When there is evidence that chemical combinations at 

a site may produce effects that are greater or less than additive, a detailed toxicological 

analysis should be conducted to determine the most appropriate quantitative expression of 

the combined effects.   

 

Mathematically, the most straightforward method of apportionment is simple 

apportionment.  For simple apportionment, the default SCTL for each chemical is divided by 

the number of chemicals that produce the same type of toxicity.  For example, if four 

carcinogens are considered for apportionment, the default SCTL for each would be divided 

by four.  Similarly, if three chemicals are considered for apportionment that have principal 

effects on the liver, the default SCTL for each would be divided by three.  If a chemical has 

more than one principal target organ/system or effect, it would contribute to the 

denominator in the apportionment of chemicals for each of those target organs/systems or 

effects. 

 

In most situations, simple apportionment will be overly conservative in that the sum 

of the risks represented by the individual chemical SCTLs are likely to be below the 

Department target risks of 1 E-06 and a hazard index [for each target organ/system or 

effect] of 1.  This can be avoided by weighted apportioning.  One method of weighted 

apportioning involves calculation of ratios of the 95% UCLs for chemicals to their SCTLs.  

The 95% UCL for each chemical subject to apportionment is divided by its default SCTL.  If 

the sum of the ratios is less than 1, the chemicals have met the Department’s risk goals.  If 

the sum is greater than 1, dividing the concentration of each by the sum of the ratios will 

yield apportioned SCTLs that match exactly the risk goals.  In this approach, steps to 

achieve the apportioned SCTLs are expected to produce proportional decreases in the 

concentrations of each chemical.  This approach makes sense if the chemicals are co-

located, such that removal of one chemical results in similar reduction in others.   

 

Another method of weighted apportionment is non-proportional reductions in default 

SCTLs among chemicals with additive effects.  As with other methods, the objective of the FPL-040-130
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reduction in default SCTLs is to achieve a situation in which the sum of the risks posed by 

apportioned SCTLs does not exceed the Department’s risk goals for any health effect.  

However, in this approach, the reduction may be taken unevenly among the chemicals.  

This approach is useful if the chemicals are not co-located, and removal of one or more 

chemicals can be achieved more easily or more economically than the others.  Risks can 

be distributed optimally among the apportioned SCTLs based on site conditions, as long as 

the sums of the risks they represent meet the goals of 1 E-06 excess cancer risk and a 

hazard index of 1. 

 

e. Determining Whether Apportioned SCTLs Have Been Satisfied.  When the 95% 

UCL approach is used to develop exposure concentrations, two criteria must be satisfied when 

comparing site concentrations to the SCTLs, either default or alternative:  

 

1) The 95% UCL must meet or be below the apportioned SCTL; and 

  

2) The maximum concentration remaining on site must meet or be below a concentration 

three-times the unapportioned SCTL in Risk Management Option Levels I and II, and 

below three-times the apportioned SCTL in Risk Management Option Level III. Using the 

95% UCL as the basis to determine whether the SCTL has been achieved for a site 

means that some areas can have concentrations above the SCTL, as long as other areas 

are below.  In this context, it is important to insure that concentrations above the SCTL 

allowed to remain do not constitute an unacceptable health risk.  There are two issues.  

The first is potential acute toxicity from short-term exposure.  The Department has 

addressed this matter explicitly for eight chemicals based on the availability of acute 

toxicity data in humans, but there may be other chemicals for which short-term exposure 

might be a problem.  The second, perhaps greater concern is uncertainty regarding 

whether the “equal and random” contact assumption for the exposure unit will actually be 

met.  In fact, there are few situations in which all areas of a site are truly contacted in an 

equal and random manner.  If patterns of activity at a site bring an individual in contact 

with an area of higher concentrations more so than with areas of lower concentrations, the 

95% UCL might underestimate the actual exposure concentration.  To minimize the 

chance that an unacceptable health risk will be present in this situation, the maximum 

concentration on site should not exceed three-times the applicable unapportioned or 

apportioned SCTL.  Exceptions to this criterion are allowed in Risk Management Options 

Level III, provided that it can be demonstrated to the Department’s satisfaction that non-

random exposure can be effectively managed to insure that risk goals are not exceeded, 

and that no acute toxicity hazards exist.   

 

FPL-040-131



  February, 2005 
 

 131

 

C. Comparison with Leachability-based SCTLs 

 

The potential for leaching can be addressed either through comparison with SCTLs or 

through empirical means, such as leaching tests or evaluation of site history and 

contamination data for evidence of leaching.  Unlike direct contact SCTLs, which are based 

primarily on long-term exposure covering a specified area, leachability-based default SCTLs 

are intended to protect water resources at all locations.  Consequently, maximum rather than 

average (or 95% UCL) concentrations should be compared with leaching criteria.  Under most 

circumstances, soil concentrations throughout the unsaturated zone should be compared with 

leachability criteria.  It may be impossible for technical and economic reasons to develop soil 

concentration data for numerous discrete vertical intervals.  However, as with assessment of 

risks from direct contact, it is important not to collect samples using large vertical spacing 

because pockets of contamination may be overlooked. The selection of appropriate sampling 

intervals will be a matter of professional judgment, but should at a minimum take into account 

soil profile characteristics that would be expected to influence the retention or concentration of 

contaminants.  

Leachability-based SCTLs can be influenced by site-specific soil properties.  

Consequently, site-specific soil properties can be used to develop leachability-based SCTLs 

using methods described in section V A 3 of this document.  Sampling to determine soil 

properties must meet two criteria: 1) samples must be taken such that chemical contamination 

does not influence soil property measurement, and 2) the soil samples should be 

representative of the depth intervals over which contamination exists.  
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XVI. Appendix E:  Guidance for Comparing Site Contaminant Concentration Data with 
Groundwater and Surface Water Cleanup Target Levels  

 

A. Introduction 

 
There are both similarities and differences in the way that soil, groundwater, and 

surface water contaminant concentration data are compared with Cleanup Target Levels 

(CTLs).  In all cases, risk-based factors are considered in developing the CTLs for a site.  

However, the best achievable detection limits (for purposes of CTL selection, the practical 

quantitation limits or PQLs) and natural background concentrations need to be considered 

and, operationally, the highest of these concentration values is used in selecting a site-specific 

CTL.  For example, if the default CTL and practical quantitation limit are lower than the natural 

background concentration for a contaminant, then the background concentration becomes the 

applicable CTL for that contaminant at the site.  Most often, the default CTL is the highest of 

the concentrations and is used to determine the need for remedial action.  Unlike soil, 

groundwater and surface water have standards, numerical criteria set by rule that must be 

satisfied except under clearly defined circumstances.  Another difference lies in the use of 

averaging of contaminant data over an area to determine whether cleanup criteria have been 

met.  For soil, under appropriate circumstances, averaging within a defined exposure unit is 

acceptable (see Appendix D).  This averaging is based on the concept that an individual will 

be exposed, over time, to contaminants from soil over an area of the site rather than a single 

location.  For groundwater, on the other hand, an individual will be exposed generally to the 

water where a potable well is placed.  Thus, the rationale for averaging concentrations over a 

broad area is absent, and the goal is to achieve groundwater CTLs at all locations where 

individuals might become exposed.  For surface water, averaging implies dilution to achieve 

criteria, which is not allowed except by permit.  Consequently, assessment of surface water 

contamination is also approached with the objective of achieving CTLs at all locations. 

 

The Florida Department of Environmental Protection (Department) has developed a 

number of types of default CTLs for water contamination.  These include: 

 

Groundwater CTLs: These are based upon primary and secondary standards, 

adopted by rule, or on human health risk-based criteria, assuming that the groundwater is 

used as a potable water source.  For contaminants that do not produce cancer, the risk-based FPL-040-133
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CTLs are calculated based on a hazard index of 1 and incorporate a default relative source 

contribution factor of 0.2 (see Figure 2).  The relative source contribution factor means, in 

effect, that no more than 20% of the total allowable intake of the contaminant can come from 

contaminated water.  For carcinogens, the default groundwater CTL is based on an excess 

cancer risk of 1 x 10-6 (see Figure 1).   

 

Surface water CTLs:  Surface water CTLs are derived to protect both humans and 

aquatic species, and separate sets of numbers have been developed for marine and 

freshwater surface water.  Surface water CTLs for many contaminants are based on standards 

established by rule.  For other contaminants, risk-based surface water CTLs are calculated 

based upon either human health or ecological risk criteria (see Figures 3A and 3B).    

 

  For groundwater, alternative CTLs can be developed and used under certain 

circumstances in Risk Management Option Levels II and III.  There are three fundamental 

ways in which alternative groundwater CTLs are derived: 

1) Using values intended specifically for low yield/poor quality aquifers.  When aquifer 

conditions are such that groundwater yields are low, or groundwater is of poor quality, 

a separate set of default groundwater CTLs is used (see column for “Groundwater of 

Low Yield/Poor Quality Criteria” in Table 1).  These criteria are 10-times higher than 

the usual default groundwater CTLs.  This type of alternative groundwater CTL might 

be used in Risk Management Options Level II. 

2) Using alternative exposure assumptions to calculate a groundwater CTL.  This 

approach is applicable when direct exposure to contaminated groundwater might 

occur, but potable use is precluded by an institutional control.  In this situation, the 

exposure assumptions would be selected based on anticipated exposure scenarios, 

such as the use of water for irrigation purposes or exposure to groundwater during 

construction.  This type of alternative groundwater CTL might be developed in Risk 

Management Options Level III.   

3) Using groundwater monitoring data or fate and transport modeling. [delete underline 

of period]  This approach is applicable when the intent is to derive a groundwater CTL 

for a site such that the default groundwater CTLs are met at the institutional control 

boundary.  This type of alternative groundwater CTL might be used in either Risk 

Management Options Level II or III. 
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B. Determining the Applicable Cleanup Target Level for Comparison 

 
Determining the applicable CTL for a contaminant in groundwater or surface water is 

relatively straightforward.  For each contaminant of interest in water, information should be 

assembled regarding the best achievable detection limit, the natural background concentration 

(for inorganics) in nearby unaffected water, and the default CTL.  The applicable site-specific 

CTL will be the highest among these values. 

 

In Risk Management Options Level I, usually the applicable CTL will be the default 

value for that contaminant in the groundwater column of Table 1.  If groundwater has the 

potential to impact surface water, demonstrated by monitoring well data, groundwater flow rate 

and direction, or fate and transport modeling, the appropriate marine surface water or 

freshwater surface water CTL also applies to groundwater. 

 

In Risk Management Options Level II, the applicable CTL for groundwater may be the 

“low yield/poor quality” CTL from Table 1 if aquifer conditions warrant it.  Also, if the default 

CTLs can be met at the property boundary, higher concentrations can be allowed to remain in 

groundwater on site.  In this situation, alternative CTLs for the site can be derived, based 

either empirically or on fate and transport modeling, such that the default CTLs are met at the 

property boundary.  Certain conditions must be met to utilize this approach: 1) movement of 

the contaminant plume toward the property boundary is prevented by engineering controls, or 

2) in the absence of engineering controls, there is evidence that the plume is small (one-

quarter acre or less), limited to the immediate vicinity of the source area, and that the plume is 

stable or shrinking.  Institutional controls to prevent exposure to groundwater above the CTLs 

are required. 

 

Risk Management Options Level III, like Level II, allows concentrations above the 

default groundwater CTLs to remain on site. However, in some rare situations, the institutional 

control boundary at which default CTLs must be met can extend beyond the site property 

boundary.  Also, in Risk Management Options Level III, alternative groundwater CTLs can be 

developed that allow limited contact with groundwater (i.e., uses other than potable water 

use).  In either situation, institutional controls regarding water use must be implemented.  

When either type of alternative groundwater CTL is used in Risk Management Options Level 

III – one based on meeting default CTLs at the institutional control boundary, or one based on 

limited exposure within an institutional control boundary – the alternative CTLs must be 

apportioned.  That is, the CTLs must be adjusted such that combined exposure to more than 

one contaminant meets the Department risk goals of a hazard index of 1 and an excess 

cancer risk of 1 x 10-6, as applicable. 
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C. Apportioning the CTLs. 

When alternative groundwater CTLs are used in Risk Management Options Level III, 

the Department requires that they be apportioned.  Not all groundwater CTLs should be 

apportioned.  There are several bases upon which a groundwater CTL would be excluded 

from apportionment.  These are summarized below: 

 

1. Do not apportion a groundwater CTL based on natural background concentration or 

best achievable detection limit (PQL).  When the natural background concentration or 

PQL is higher than the CTL, it becomes the operational CTL for that contaminant at 

that site.  Since in this case the CTL is not risk based, it is not subject to 

apportionment. 

 

2. Do not apportion the groundwater CTLs for contaminants present in low 

concentrations. Eliminate from consideration at a site contaminants whose maximum 

concentration is less than or equal to 1/10 the default groundwater CTL.  

Contaminants present in low concentrations are unlikely to contribute substantially to 

risk and complicate the apportionment process unnecessarily.   

 

3.  Do not apportion the groundwater CTLs for contaminants detected infrequently.  A 

contaminant can be eliminated from consideration at a site if it is detected a) in only 

one out of 10 or more samples, or in only 5% or fewer samples out of 20 or more 

samples; and b) in low concentrations (no more than the default groundwater CTL); 

and c) there is no reason to believe that the contaminant may be present due to 

historical site activities.  These criteria, based on U.S. EPA risk assessment guidance 

(Risk Assessment Guidance for Superfund, Volume 1, Human Health Evaluation, Part 

A, EPA/540/1-89/002, 1989; page 5-22), are intended to eliminate contaminant 

detections that are artifacts from sampling, analytical, or other problems.  They are not 

intended to eliminate contaminants present due to site activities in localized areas of 

contamination.   

 

4.  Do not apportion CTLs based on primary or secondary standards..  When alternative 

CTLs are established in order to meet default CTLs at the institutional control 

boundary in Risk Management Options Level III, the default values should be 

apportioned.  In the apportioning process, exclude contaminants for which the CTL is 

based on a primary or secondary standard.  That is, the primary or secondary 

standard will be the applicable CTL at the institutional control boundary, and the 

applicable CTLs for the remaining contaminants should be calculated by apportioning 

their default CTLs.  A different situation exists in developing alternative CTLs for 

limited exposure (non-potable water use) within an institutional control boundary.  If a FPL-040-136
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contaminant has a primary or secondary standard, and that standard is not used as 

the alternative CTL, then the contaminant is subject to apportionment.  Apportioning 

should not lead to an alternative CTL lower than its primary or secondary standard.  If 

a lower value is calculated, the primary or secondary standard should be used as the 

CTL, and the contaminant removed from the apportionment process.  

 

As discussed in Appendix D, either simple or weighted apportionment can be used.  The 

situation is somewhat more complicated than for soil, however, since there isn’t a single or a 

few exposure point concentrations for each contaminant at a site, but rather several (one for 

each sampling location).  Nevertheless, the apportioning process should be used to develop a 

set of alternative CTLs (with a single concentration limit for each contaminant) that can be 

applied across the site in order to achieve the Department risk goals of a hazard index of 1 (for 

each target organ/system or effect) and a total excess risk among the apportioned 

contaminants of 1 x 10-6.   
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XVII. Figures 

 
 
 

Figure 1 
Equation for Deriving Site-Specific Cleanup Target Levels  

for Carcinogens in Groundwater 
 

 
 
The formula for calculation is: 
 

WCCSF
CFBW101)L/gµ(GCTL

o

6

%
%%%

(
&

 

 
 

Parameter Definition Default Value 

GCTL groundwater cleanup target 
level (µg/L)

- 

TR target cancer risk (unitless) 1 x 10-6 

BW average body weight (kg) 70.0 

CF conversion factor (µg/mg) 1000 

CSFo oral cancer slope factor (mg/kg-
day)-1

chemical-specific a 

WC average water consumption 
rate (L/day)

2 
 

aToxicity values from IRIS, HEAST or other sources as provided in Table 5a for carcinogens. 
 
 
 
 
 
Example:  hexachloro-1,3-butadiene, CSFo = 0.078 (mg/kg-day)-1 

 
 

 

 
                   GCTL = 0.4 g/L 
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Figure 2 
Equation for Deriving Site-Specific Cleanup Target Levels  

for Non-Carcinogens in Groundwater 
 
 
 
The formula for calculation is: 
 

WC
CFRSCBWRfD)L/gµ(GCTL o %%%

(  

 
Parameter Definition (units) Default Value 

GCTL groundwater cleanup target 
level (µg/L) 

- 

BW average body weight (kg) 70  

RfDo oral reference dose (mg/kg-
day) 

chemical-specific a 

RSC relative source contribution 
(%) 

20 

CF conversion factor (µg/mg) 1000 

WC average water consumption 
rate (L/day) 

2 

 
aToxicity values from IRIS, HEAST, or other sources as provided in Table 5b for non-carcinogens. 
 
 
 
Example:  2-chlorophenol, RfDo = 0.005 mg/kg-day 
 
 
 

2
0.70

2
10002.00.70005.0)/( (

%%%
(LgGCTL !  

GCTL = 35 g/L 

FPL-040-139



  February, 2005 
 

 139

Figure 3A  
 Equations Used to Calculate Freshwater or Marine Surface Water Cleanup Target 

Levels 
Based on Human Health Endpointsa 

 
For non-carcinogens: 
 

 
SWCTL ( !g/L) (

RfDo % BW7 8
FI % BCF7 8

% CF  

For carcinogens: 
 

 
 SWCTL( ! g/L) (

TR % BW7 8
CSFo % FI % BCF9 :7 8%

CF
 

 
 

Parameter Definition Default Value 

SWCTL Surface Water Cleanup Target Level (µg/L) - 

BW body weight (kg) 70  
RfDo oral reference dose (mg/kg-day) chemical-specific a 
FI fish ingestion rate (kg/day) 0.0175 b 

BCF bioconcentration factor (mg toxicant/kg fish per 
mg toxicant/L water) chemical-specific c 

CF conversion factor (µg/mg) 1000 
TR target cancer risk (unitless) 1 % 10-6 
CSFo oral cancer slope factor (mg/kg-day)-1 chemical-specific b 

 
aToxicity values from IRIS, HEAST, or other sources as provided in Tables 5a and 5b. 
bEquations and default fish consumption from USEPA (2000). 
cBioconcentration factors obtained from USEPA sources (USEPA 2000a) or calculated using the EPIWin 

software package. 
 
 
 
Example: dimethylphenol, 3,4-, RfDo = 0.001 mg/kg-day and BCF = 10.4 L/kg 
 
 

3801000
4.100175.0

70001.0)/( (%
%
%

(LgSWCTL !  

 
 
 
Example: acrylonitrile, CSFo = 0.54 (mg/kg-day)-1 and BCF 30 L/kg 
 
 

2.01000
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6
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Figure 3B 
Methodology Used to Calculate Freshwater and Marine Surface Water Criteria 

Based on Chronic Toxicity 
 
Steps: 
 
1. Select data with document codes of “C” or “M” from the USEPA Aquatic Toxicity 

Information Retrieval (AQUIRE) Database. 
 

2. Take no action for substances for which insufficient data are retrieved to allow a 
reasonable choice of sensitive organisms. 

 
3. Select only animal LC50 data, except that plant data should be selected in the case of 

substances in which plant EC50 values for growth or photosynthesis, or LC50 values 
for biomass, are several orders of magnitude lower than animal LC50 values. 

 
4. Ignore data from salmonid fishes (salmon and freshwater trout). 

 
5. Select the test and organism showing the greatest sensitivity to the toxicant.  Extreme 

outliers should be ignored during this procedure, and several other types of data 
(such as data in which the endpoint or concentration had to be recalculated by the 
USEPA for entry into the database, and data based only on active ingredients) 
should also be removed from consideration if more clearly applicable data are 
available for sensitive organisms. 

 
6. A factor of 5% (1/20) should be applied to the animal LC50 data to generate a surface 

water cleanup target level.  If a plant LC50 or EC50 value was chosen, then that value 
becomes the guideline, without the use of a factor. 
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Figure 4 
M

odel Equation for D
eveloping A

cceptable R
isk-B

ased C
oncentrations in Soil. 

A
cceptable Soil C

leanup Target Levels for C
arcinogens 
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Figure 5 
M

odel Equation for D
eveloping A

cceptable R
isk-B

ased C
oncentrations in Soil. 
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Figure 6 
D

erivation of the Particulate Em
ission Factor a 
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Figure 7 
Equation U

sed for the D
eterm

ination of the Volatilization Factor a 
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Figure 8 
Equation for the Determination of Soil Cleanup Target Levels (SCTLs)  

Based on Leachability 
 
 
 
 

 
 
 
 

Parameter  Definition (units) Variables and Default 
GCTL groundwater cleanup target level (µg/L) table-specific value 1 
CF conversion factor (mg/µg) 0.001 
DAF dilution attenuation factor (unitless) 20 2 
Koc soil-organic carbon partition coefficient (L/kg) chemical-specific value 3 
foc fraction organic carbon in soil (g/g) 0.002 4 
+w water-filled soil porosity (Lwater/Lsoil ) )*b 
+a air-filled soil porosity (Lair/Lsoil) , - +w  
H Henry’s Law constant (atm-m3/mol) chemical-specific value 3 
H’ Henry’s Law constant (unitless) H % 41 
*b dry soil bulk density (g/cm3) 1.5 4 
) average soil moisture content (gwater/gsoil ) 0.2 (20%) 4 
, total soil porosity (Lpore/Lsoil) 1-(*b/*s)  
*s soil particle density (g/cm3) 2.65 

 
1 Groundwater Cleanup Target Levels (see Table 1). 
2 If the site is significantly larger than 0.5 acres or if warranted by site-specific conditions (such as a shallow 

water table), a lower DAF may be required. 
3 Listed in Table 4. 
4 Value may be substituted with appropriate site-specific information upon approval by the FDEP.  It should be 

noted that the default values for foc, ), and +w in the calculation of leachability-based SCTLs differ from 
those used to calculate the VF and Csat as per guidance in USEPA (1996b). 

 
Note: All calculations carried out to 18 decimal places.  For simplicity of demonstration, the calculated values 

below are not shown to the same precision.  Final SCTL is rounded to two significant figures if >1 and to 
one significant figure if <1. 

 
 
Sample SCTL calculation for benzene migration into groundwater: 
 
Given: GCTL = 1 µg/L 
  Koc = 59 L/kg 
 H’ = 0.227550 
 
Then: 
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Figure 9 
Equationa Used for the Determination of Csat 

 
Csat (

S
*b

Kd*b .+w . BAH +a
4A

3A
2A

1A

0A
/A 

 
Parameter Definition (Units) Default Value 

Csat soil saturation concentration (mg/kg) - 
S solubility in water (mg/L) chemical-specific b 

*s soil particle density (g/cm3) 2.65 
*b dry soil bulk density(g/cm3) 1.5 c 

, total soil porosity (Lpore/Lsoil) 1 - (*b/*s)  

+a air-filled soil porosity (Lair/Lsoil) , - +w 

+w water-filled soil porosity (Lwater/Lsoil) )*b 
Kd soil-water partition coefficient (cm3/g) Koc % foc 

) average soil moisture content (kgwater/kgsoil) 0.1 (10%) c 
H Henry’s Law constant (atm-m3/mol) chemical-specific b 

H’ Henry’s Law constant (unitless) H % 41 
Koc soil-organic carbon partition coefficient (L/kg) chemical-specific b 

foc fraction organic carbon in soil (g/g) 0.006 (0.6%) c 
 

a Model equation taken from USEPA (1996b). 
b Listed in Table 4. 
c Value may be substituted with appropriate site-specific information upon approval by the FDEP. 
 
Note: All calculations carried out to 18 decimal places.  For simplicity of demonstration, the calculated 

values below are not shown to the same precision.  Csat values used as SCTLs are rounded to two 
significant figures if > 1 and to one significant figure if < 1. 

 
 
 Sample Csat Calculation for ethylbenzene 

 
Given:  
 S = 169 mg/L 
 Kd = 2.178 L/kg 
 Koc = 363 L/kg 
 H’ = 0.32308 

 
Then: 
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Figure 10 
Apportionment of CTLs with the Same Target Organs or Effects 

 
To ensure that cancer risks and hazards do not exceed one in a million or one, 

respectively, GCTLs and direct contact SCTLs for each carcinogen and for each non-

carcinogen acting on the same organ should, when appropriate, be apportioned so that the 

sum of risks posed by the CTLs meets FDEP risk goals of 1 x 10-6 and a hazard index of 1. 

Exceptions to this procedure are CTLs based on natural background or quantitation limits, and 

in the case of GCTLs, values based on promulgated standards.  

Example 1: 
Calculation of apportioned direct exposure SCTLs for comparison with mean 

(95%upper confidence of the mean) site concentrations using simple apportionment. 
 

Each SCTL should be divided by the number of contaminants with the same target organ 
or effect.  In this case, SCTLs for carcinogens are divided by 5, those for contaminants 
acting on the liver by 3, and those with neurological effects by 2. 

 

Contaminants Target 
Organs/Effects

Residential 
SCTL 

Site-Specific
Apportioned

SCTL 

benzo(a)pyrene carcinogen 0.1 0.02 
benzo(k)fluoranthene carcinogen 13 2.6 
chrysene carcinogen 130 26 

dichlorodiphenyldichloroethane, p,p' [or DDD, 4,4'-] carcinogen 4.2 0.84 

dichlorodiphenyldichloroethylene, p,p'- [or DDE, 4, 4'] carcinogen 2.9 0.58 

butylate liver 3200 1067 

chlorobenzene liver 120 40 

endrin liver 25 8.3 

aldicarb [or Temik] neurological 68 34 

carbophenothion [or Trithion] neurological 11 5.5 

carcinogens 5  

liver 3  Number of contaminants with same target or effect: 

neurological 2  
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Example 2: 
Calculation of site-specific apportioned SCTLs for Total Recoverable Petroleum 

Hydrocarbons (TRPH) fractions for comparison with mean (95% upper confidence 
of the mean) site concentrations based on simple apportionment. 

 

Each SCTL should be divided by the number of contaminants with the same target organ 
or effect.  TRPH classes are evaluated as individual chemicals.  

 
 

Contaminants Target 
Organ/Effect

Residential
SCTL 

Apportionment 
factor 

Site-Specific 
Apportioned 

SCTL 

benzo(a)pyrene carcinogen 0.1 2 0.05 
benzene carcinogen 1.2 2 0.6 

C5-C7 Aromatic TRPH Class liver, 
neurological 340 3 110 

C10-C12 Aromatic TRPH Class body weight 900 3 300 

C16-C21 Aromatic TRPH Class kidney 1300 1 1300 

C5-C6 Aliphatic TRPH Class neurological 6200 3 2000 

C8-C10 Aliphatic TRPH Class liver, blood 850 3 280 

C12-C16 Aliphatic TRPH Class liver, blood 2900 3 970 

Naphthalene body weight, 
nasal 2 3 0.7 

Xylenes body weight, 
neurological 8000 3 2700 

carcinogens 2   

liver 3   

neurological 3   

body weight 3   

kidney 1   

blood 2   

Number of contaminants with  
same target or effect: 

nasal 1   
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Example 3: 
Calculation of site-specific SCTLs using weighted apportionment.  

 
Steps that may be followed to apportion SCTLs: 

1. 95% UCL concentrations are compared to natural background concentrations or 
quantitation limits, if applicable.  

2. If background concentrations or quantitation limits are exceeded, then an 
exceedance ratio between the 95% UCL concentration, and the alternative SCTL is 
calculated for each contaminant.  

3. Exceedance ratios for contaminants having the same target organ or effect are 
summed.   

4. The alternative, apportioned SCTL is then calculated by dividing the 95% UCL 
concentration by the largest total exceedance ratio applicable to each contaminant. 

 

Contaminants Target Organs/ 
Effects 

Site 
95% 
UCL

Site Back-
ground 

Alternative
SCTL 

Exceedance
Ratio 

Total 
Exceedance

Ratio 

Site-Specific
Apportioned

SCTL 

benzo(a)pyrene carcinogen 5.6  0.8 7 7.9 0.7 

arsenic 
carcinogen 
cardiovascular 
skin 

2.9 3.1 3 NA1 NA NA 

cobalt 

Cardiovascular 
inmmunological
neurological 
reproductive 

4 5.5 340 NA NA NA 

 dichlorophenol, 2,3- Immunological 1200  1000 1.2 3.2 370 

 dichlorophenol, 2,4- Immunological 1500  750 2 3.2 470 

PCBs Carcinogen 
immunological 3 5 3.2 0.9 7.9 0.4 

Naphthalene body weight 
nasal 18  11 1.6 2.2 8 

Xylenes body weight 
neurological 7000  13000 0.5 2.2 3200 

Carcinogens    7.9   

cardiovascular    0.0   

immunological    4.1   

neurological     0.5   

body weight    2.2   

reproductive    0.0   

Sum of  
exceedances  
ratios  of  
contaminants  
with same target 

 or effect 
 

nasal    1.6   
 

1 = NA, Not applicable.  Apportionment is not indicated because site concentration is less than the 
background reference value
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 C

riteria
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

0.03
0.002

-yes 

B
enzyl alcohol

100-51-6
2100

500
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-G
astrointestinal 

21000
500

B
enzyl chloride

100-44-7
0.2

2
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

2
2

-yes 

B
eryllium

7440-41-7
4

0.13
Prim

ary S
tandard

62-302
62-302

annual average
C

arcinogen
annual average

-G
astrointestinal -R

espiratory 
40

0.13
-yes 

B
eta radiation

N
O

C
A

S
4

Prim
ary S

tandard
N

A
N

A
C

arcinogen

40
-yes 

B
H

C
, alpha-  [see 

H
exachlorocyclohexane, alpha-]

(b)
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

B
H

C
, beta-  [see 

H
exachlorocyclohexane, beta-]

(b)

B
H

C
, delta-  [see 

H
exachlorocyclohexane, delta-]

(b)

B
H

C
, gam

m
a-  [see 

H
exachlorocyclohexane, gam

m
a-]

(b)

B
H

C
, technical  [see 

H
exachlorocyclohexane, technical]

(b)

B
idrin  [or D

icrotophos]
141-66-2

0.7
22

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-D
evelopm

ental 
7

22

B
ioallethrin

28057-48-9
35

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Liver 
350

B
iphenyl, 1,1-  [or D

iphenyl]
92-52-4

0.5
18

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
O

rganoleptic

-Kidney 
5

18

B
is(2-chloro-1-m

etylethyl)ether  [see 
B

is(2-chloroisopropyl)ether]

B
is(2-chloroethyl)ether

111-44-4
0.03

0.5
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

0.3
0.5

-yes 

B
is(2-chloroisopropyl)ether  [or 

B
is(2-chloro-1-m

etylethyl)ether]
39638-32-9

0.5
23

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

-Blood 
5

23
-yes 

B
is(2-ethylhexyl)adipate

103-23-1
400

33
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-Body W
eight 

4000
33

-yes 

B
is(2-ethylhexyl)phthalate  [or 

D
E

H
P

]
117-81-7

6
2.2

Prim
ary S

tandard
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

-Liver 
60

2.2
-yes 

B
isphenol A

80-05-7
350

55
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

3500
55

B
lazer  [see A

cifluorfen, sodium
]
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

B
oron

7440-42-8
1400

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-R
eproductive -R

espiratory 
14000

B
ravo  [see C

hlorothalonil]

B
rom

acil
314-40-9

70**
97

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Body W
eight 

700
97

B
rom

ate
15541-45-4

0.05
M

inim
um

 C
riteria

62-302
N

A
C

arcinogen

-Kidney 
0.5

100000
-yes 

B
rom

ochlorom
ethane

74-97-5
91

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
one S

pecified 
910

B
rom

odichlorom
ethane

75-27-4
0.6

22
M

inim
um

 C
riteria

62-302
62-302

annual average
C

arcinogen
annual average

-Kidney 
6

22
-yes 

B
rom

oform
75-25-2

4.4
360

M
inim

um
 C

riteria
62-302

62-302
annual average

C
arcinogen

annual average

-Liver 
44

360
-yes 

B
rom

om
ethane  [or M

ethyl brom
ide]

74-83-9
9.8

35
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-G
astrointestinal -R

espiratory 
98

35

B
rom

oxynil
1689-84-5

140
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-N
one S

pecified 
1400

B
rom

oxynil octanoate
1689-99-2

140
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-N
eurological 

1400

B
utane

106-97-8
9100

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
eurological -R

espiratory 
91000

B
utanol, n-

71-36-3
700

25000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

7000
25000

B
utanol, tert-  [see B

utyl alcohol, 
tert-]

B
utanone, 2-  [see M

ethyl ethyl 
ketone]
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 - For m
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

B
utyl acetate, n-

123-86-4
43

1000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-N
one S

pecified 
430

1000

B
utyl alcohol, tert-  [or B

utanol, tert-]
75-65-0

1400
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney -N
eurological 

14000

B
utyl benzyl phthalate

85-68-7
140**

26
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
1400

26

B
utylate

2008-41-5
350

11
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
3500

11

B
utylphthalyl butylglycolate

85-70-1
7000

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
one S

pecified 
70000

C
adm

ium
7440-43-9

5
Prim

ary S
tandard

62-302
62-302

f, g
C

arcinogen
g

-Kidney 
50

9.3
-yes 

C
alcium

 cyanide
592-01-8

280
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-N
eurological -Thyroid 

2800

C
aptafol

2425-06-1
4.1

0.9
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-Kidney 
41

0.9
-yes 

C
aptan

133-06-2
10

1.9
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-Body W
eight 

100
1.9

-yes 

C
arbaryl [or S

evin]
63-25-2

700
0.06

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney -Liver 
7000

0.06

C
arbazole

86-74-8
1.8

47
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

18
47

-yes 

C
arbofuran

1563-66-2
40

0.1
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological -R

eproductive 
400

0.1

C
arbon disulfide

75-15-0
700

110
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-D
evelopm

ental -N
eurological 

7000
110

C
arbon tetrachloride

56-23-5
3

4.42
Prim

ary S
tandard

62-302
62-302

annual average
C

arcinogen
annual average

-Liver 
30

4.42
-yes 
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

C
arbophenothion  [or Trithion]

786-19-6
0.9

0.1
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

9
0.1

C
arboxin

5234-68-4
700

60
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

7000
60

C
FC

 113  [see Trichloro-1,2,2-
trifluoroethane, 1,1,2-]

-Adrenals 

C
hloral hydrate

302-17-0
70**

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-G
astrointestinal -N

eurological 
700

C
hloram

ben
133-90-4

110
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Liver 
1100

C
hlordane (total)

2
0.00059

Prim
ary S

tandard
62-302

62-302
annual avg; 0.0043 m

ax
C

arcinogen
annual avg; 0.0043 m

ax

-Liver 
20

0.00059
-yes 

(i)

C
hloride

16887-00-6
250000

S
econdary S

tandard
62-302

N
A

O
rganoleptic

e

-N
one S

pecified 
2500000

C
hlorine

7782-50-5
700

10
M

inim
um

 C
riteria

62-302
62-302

System
ic Toxicant

-R
espiratory 

7000
10

C
hlorine cyanide  [or C

yanogen 
chloride]

506-77-4
350

1.4
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological -Thyroid 

3500
1.4

C
hlorite (sodium

 salt)  [or S
odium

 
chlorite]

7758-19-2
210

29
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-D
evelopm

ental -N
eurological 

2100
29

C
hloro-1,3-butadiene  [or 

C
hloroprene]

126-99-8
140

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-H
air Loss -N

asal 
1400

C
hloro-3-m

ethylphenol, 4-  [see 
C

hloro-m
-cresol, p-]

C
hloroacetic acid

79-11-8
14

2500
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

System
ic Toxicant

-C
ardiovascular 

140
2500

C
hloroaniline, p-

106-47-8
28

2.5
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Spleen 
280

2.5
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

C
hlorobenzene

108-90-7
100

17
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
1000

17

C
hlorobenzilate

510-15-6
0.1

0.02
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Body W
eight 

1
0.02

-yes 

C
hloroethane  [see E

thyl chloride]

C
hloroform

67-66-3
70

470.8
M

inim
um

 C
riteria

62-302
62-302

annual average
S

ystem
ic Toxicant

annual average

-Liver 
700

470.8
-yes 

C
hloro-m

-cresol, p-  [or C
hloro-3-

m
ethylphenol, 4-]

59-50-7
63

100
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

630
100

C
hlorom

ethane  [see M
ethyl 

chloride]

C
hloronaphthalene, beta-

91-58-7
560

1600
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

System
ic Toxicant

-Liver -R
espiratory 

5600
1600

C
hloronitrobenzene, p-

100-00-5
1.9

110
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

19
110

-yes 

C
hlorophenol, 2-

95-57-8
35

130
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-R
eproductive 

350
130

C
hlorophenol, 3-

108-43-0
0.1

170
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-R
eproductive 

1
170

C
hlorophenol, 4-

106-48-9
0.1

180
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-R
eproductive 

1
180

C
hloropicrin

76-06-2
7.3

M
inim

um
 C

riteria
N

A
N

A
O

rganoleptic

-N
one S

pecified 
73

C
hloroprene  [see C

hloro-1,3-
butadiene]

C
hlorothalonil  [or B

ravo]
1897-45-6

3.2
0.8

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
C

arcinogen

-Kidney 
32

0.8
-yes 
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

C
hlorotoluene, o-

95-49-8
140

390
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

1400
390

C
hlorotoluene, p-

106-43-4
140

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
one S

pecified 
1400

C
hlorpropham

101-21-3
1400

190
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Bone M
arrow

 -K
idney -Liver -S

pleen 
14000

190

C
hlorpyrifos

2921-88-2
21

0.002
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

210
0.002

C
hlorpyrifos, m

ethyl
5598-13-0

70
0.04

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-R
eproductive 

700
0.04

C
hlorsulfuron

64902-72-3
350

16
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

3500
16

C
hrom

ium
 (hexavalent)

18540-29-9
11

62-302
62-302

g
g

-R
espiratory 

50
-yes 

C
hrom

ium
 (total)

N
O

C
A

S
100

11
Prim

ary S
tandard

h
System

ic Toxicant
h

1000
50

-yes 

C
hrom

ium
 (trivalent)

16065-83-1
Toxicity C

riteria
62-302

f, g
g

-N
one S

pecified 
520

C
hrysene

218-01-9
4.8

*
M

inim
um

 C
riteria

62-302
62-302

annual average
C

arcinogen
annual average

48
*

-yes 

C
obalt

7440-48-4
140

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-C
ardiovascular -Im

m
unological -

N
eurological -R

eproductive 
1400

C
opper

7440-50-8
1000

S
econdary S

tandard
62-302

62-302
f, g

O
rganoleptic & G

I irritant
g

-G
astrointestinal 

10000
2.9

C
opper cyanide

544-92-3
35

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Kidney 
350

C
oum

aphos
56-72-4

1.8
0.004

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

18
0.004
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ISC
LA

IM
ER

 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

C
resol, m

-  [see M
ethylphenol, 3-]

C
resol, o-  [see M

ethylphenol, 2-]

C
resol, p-  [see M

ethylphenol, 4-]

C
rotonaldehyde

123-73-9
0.02

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

0.2
-yes 

C
um

ene  [or Isopropyl benzene]
98-82-8

0.8
260

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
O

rganoleptic

-Adrenals -K
idney 

8
260

C
yanazine

21725-46-2
0.04

5.5
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

0.4
5.5

-yes 

C
yanide, free

57-12-5
200

5.2
Prim

ary S
tandard

62-302
62-302

System
ic Toxicant

-N
eurological -Thyroid 

2000
1

C
yanogen

460-19-5
280

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
eurological -Thyroid 

2800

C
yanogen chloride  [see C

hlorine 
cyanide]

C
ycloate

1134-23-2
35

130
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

350
130

C
yclohexanone

108-94-1
35000

26000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

350000
26000

C
yclohexylam

ine
108-91-8

1400
4000

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-R
eproductive 

14000
4000

C
yhalothrin [or K

arate]
68085-85-8

35
18

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
System

ic Toxicant

-D
evelopm

ental 
350

18

C
yperm

ethrin
52315-07-8

7**
0.0005

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-G
astrointestinal 

70
0.0005
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D

ISC
LA

IM
ER

 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-162



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

D
acthal  [or D

C
P

A
]

1861-32-1
70

310
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Eye -K
idney -Liver -R

espiratory -Thyroid 
700

310

D
alapon

75-99-0
200

5000
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Kidney 
2000

5000

D
B

, 2,4-  [see D
ichlorophenoxy 

butyric acid, 2,4-]

D
B

C
P

, 1,2- [see D
ibrom

o-3-
chloropropane, 1,2-]

D
C

P
A

  [see D
acthal]

D
D

D
, 4,4'-  [see 

D
ichlorodiphenyldichloroethane, p,p']

D
D

E, 4,4'-  [see 
D

ichlorodiphenyldichloroethylene, 

D
D

T, 4,4'-  [see 
D

ichlorodiphenyltrichloroethane, p,p'-

D
ecabrom

odiphenyl ether
1163-19-5

7**
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-N
one S

pecified 
70

D
E

E
T

134-62-3
6300

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Body W
eight 

63000

D
EH

P  [see Bis(2-
ethylhexyl)phthalate]

D
em

eton
8065-48-3

0.3
0.1

M
inim

um
 C

riteria
62-302

62-302
System

ic Toxicant

-Eye -N
eurological 

3
0.1

D
iallate

2303-16-4
0.6

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

-N
one S

pecified 
6

-yes 

D
iazinon

333-41-5
6.3

0.002
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

63
0.002
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D
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LA
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ER

 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

D
ibenz(a,h)anthracene

53-70-3
0.005

*
M

inim
um

 C
riteria

62-302
62-302

annual average
C

arcinogen
annual average

0.05
*

-yes 

D
ibenzofuran

132-64-9
28

67
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
one S

pecified 
280

67

D
ibrom

o-3-chloropropane, 1,2-  [or 
D

B
C

P
, 1,2-]

96-12-8
0.2

Prim
ary S

tandard
N

A
N

A
C

arcinogen

-R
eproductive 

2
-yes 

D
ibrom

obenzene, 1,4-
106-37-6

70
240

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
System

ic Toxicant

-Liver 
700

240

D
ibrom

ochlorom
ethane

124-48-1
0.4

34
M

inim
um

 C
riteria

62-302
62-302

annual average
C

arcinogen
annual average

-Liver 
4

34
-yes 

D
ibrom

oethane, 1,2-  [or ED
B

]
106-93-4

0.02
13

Prim
ary S

tandard
Toxicity C

riteria
Toxicity C

riteria
C

arcinogen

-R
eproductive 

0.2
13

-yes 

D
ibutyl phthalate

84-74-2
700

23
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-M
ortality 

7000
23

D
icam

ba
1918-00-9

210
200

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-D
evelopm

ental 
2100

200

D
ichloroacetic acid

79-43-6
0.7

1200
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-Liver -N
eurological -R

eproductive 
7

1200
-yes 

D
ichloroacetonitrile

3018-12-0
5.6**

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
one S

pecified 
56

D
ichlorobenzene, 1,2-

95-50-1
600

99
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

6000
99

D
ichlorobenzene, 1,3-

541-73-1
210

85
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
one S

pecified 
2100

85

D
ichlorobenzene, 1,4-

106-46-7
75

3
Prim

ary S
tandard

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Liver 
750

3
-yes 

D
ichlorobenzidine, 3,3'-

91-94-1
0.08

0.03
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

0.8
0.03

-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

D
ichlorobenzophenone, 4,4'-

90-98-2
210

1600
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

System
ic Toxicant

-N
one S

pecified 
2100

1600

D
ichlorodifluorom

ethane
75-71-8

1400
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Liver 
14000

D
ichlorodiphenyldichloroethane, 

p,p'-  [or D
D

D
, 4,4'-]

72-54-8
0.1

0.0003
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

1
0.0003

-yes 

D
ichlorodiphenyldichloroethylene, 

p,p'-  [or D
D

E, 4,4'-]
72-55-9

0.1
0.0002

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

1
0.0002

-yes 

D
ichlorodiphenyltrichloroethane, 

p,p'-  [or D
D

T, 4,4'-]
50-29-3

0.1
0.00059

M
inim

um
 C

riteria
62-302

62-302
annual avg; 0.001 m

ax
C

arcinogen
annual avg; 0.001 m

ax

-Liver 
1

0.00059
-yes 

D
ichloroethane, 1,1-

75-34-3
70**

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Kidney 
700

D
ichloroethane, 1,2-  [or E

D
C

]
107-06-2

3
37

Prim
ary S

tandard
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

-N
one S

pecified 
30

37
-yes 

D
ichloroethene, 1,1-

75-35-4
7**

3.2
Prim

ary S
tandard

62-302
62-302

annual average
C

arcinogen
annual average

-Liver 
70

3.2

D
ichloroethene, 1,2- (m

ixture)
540-59-0

N
A

7000
Toxicity C

riteria
Toxicity C

riteria
-Blood -Liver 

N
A

7000

D
ichloroethene, cis-1,2-

156-59-2
70

Prim
ary S

tandard
N

A
N

A
System

ic Toxicant

-Blood 
700

D
ichloroethene, trans-1,2-

156-60-5
100

11000
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood -Liver 
1000

11000

D
ichlorophenol, 2,3-

576-24-9
0.04

56
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-Im
m

unological 
0.4

56

D
ichlorophenol, 2,4-

120-83-2
0.3

13
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-Im
m

unological 
3

13

D
ichlorophenol, 2,5-

583-78-8
0.5

90
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-Im
m

unological 
5

90
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

D
ichlorophenol, 2,6-

87-65-0
0.2

73
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-Im
m

unological 
2

73

D
ichlorophenol, 3,4-

95-77-2
0.3

61
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-Im
m

unological 
3

61

D
ichlorophenoxy acetic acid, 2,4-

94-75-7
70

80
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood -K
idney -Liver 

700
80

D
ichlorophenoxy butyric acid, 2,4-  

[or D
B, 2,4-]

94-82-6
56

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Blood -C
ardiovascular 

560

D
ichloropropane, 1,2-

78-87-5
5

14
Prim

ary S
tandard

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-N
asal 

50
14

-yes 

D
ichloropropene, 1,3-

542-75-6
0.4

12
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-G
astrointestinal -N

asal 
4

12
-yes 

D
ichlorprop

120-36-5
35

42
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
one S

pecified 
350

42

D
ichlorvos

62-73-7
0.1

0.005
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-N
eurological 

1
0.005

-yes 

D
icofol  [or K

elthane]
115-32-2

0.08
0.006

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

-Adrenals 
0.8

0.006
-yes 

D
icrotophos  [see B

idrin]

D
ieldrin

60-57-1
0.002

0.00014
M

inim
um

 C
riteria

62-302
62-302

annual avg; 0.0019 m
ax.

C
arcinogen

annual avg; 0.0019 m
ax.

-Liver 
0.02

0.00014
-yes 

D
iethyl phthalate

84-66-2
5600

380
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

56000
380

D
iethylene glycol, m

onoethyl ether
111-90-0

14000
170000

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney 
140000

170000

D
iethylstilbestrol

56-53-1
0.000007

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

0.00007
-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

D
iisopropyl m

ethylphosphonate
1445-75-6

560
13000

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
one S

pecified 
5600

13000

D
im

ethoate
60-51-5

1.4
0.1

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

14
0.1

D
im

ethoxybenzidine, 3,3'-
119-90-4

2.5
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

25
-yes 

D
im

ethrin
70-38-2

2100
1.1

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver 
21000

1.1

D
im

ethylaniline, 2,4-
95-68-1

0.05
1700

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
C

arcinogen

-Blood -S
pleen 

0.5
1700

-yes 

D
im

ethylaniline, N
,N

-
121-69-7

14
1700

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Spleen 
140

1700

D
im

ethylbenzidine, 3,3'-
119-93-7

0.004
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

0.04
-yes 

D
im

ethylform
am

ide, N
,N

-
68-12-2

700
50000

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-G
astrointestinal -Liver 

7000
50000

D
im

ethylphenol, 2,4-
105-67-9

140
160

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood -N
eurological 

1400
160

D
im

ethylphenol, 2,6-
576-26-1

4.2
560

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney -Liver -S
pleen 

42
560

D
im

ethylphenol, 3,4-
95-65-8

7
380

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
System

ic Toxicant

-Kidney -Liver -S
pleen 

70
380

D
im

ethylphthalate
131-11-3

70000
1400

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney 
700000

1400

D
initrobenzene, 1,2- (o)

528-29-0
2.8

30
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Spleen 
28

30

D
initrobenzene, 1,3- (m

)
99-65-0

0.7
72

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Spleen 
7

72
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hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-167



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

D
initrobenzene, 1,4- (p)

100-25-4
2.8

30
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Spleen 
28

30

D
initro-o-cyclohexylphenol

131-89-5
14

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Eye 
140

D
initrophenol, 2,4-

51-28-5
14

3
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Eye 
140

3

D
initrotoluene, 2,4-

121-14-2
0.05

9.1
M

inim
um

 C
riteria

62-302
62-302

annual average
C

arcinogen
annual average

-Liver -N
eurological 

0.5
9.1

-yes 

D
initrotoluene, 2,6-

606-20-2
0.05

0.7
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Blood -K
idney -N

eurological 
0.5

0.7
-yes 

D
i-n-octylphthalate

117-84-0
140

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Kidney -Liver 
1400

D
inoseb

88-85-7
7

5.9
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-D
evelopm

ental 
70

5.9

D
ioxane, 1,4-

123-91-1
3.2

120
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

32
120

-yes 

D
ioxins, as total 2,3,7,8-TC

D
D

 
equivalents

1746-01-6
0.00003

0.000000005
Prim

ary S
tandard

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

(c)
0.0003

0.000000005
-yes 

D
iphenam

id
957-51-7

210
1600

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver 
2100

1600

D
iphenyl  [see B

iphenyl, 1,1-]

D
iphenylam

ine, N
,N

-
122-39-4

180
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney -Liver 
1800

D
iphenylhydrazine, 1,2-

122-66-7
0.04

0.2
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

0.4
0.2

-yes 

D
iquat

85-00-7
20

1.5
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Eye 
200

1.5
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D

ISC
LA

IM
ER

 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-168



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

D
isulfoton

298-04-4
0.3

0.3
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

3
0.3

D
iuron

330-54-1
14

8
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood 
140

8

D
yrene  [see A

nilazine]

E
D

B
  [see D

ibrom
oethane, 1,2-]

E
D

C
  [see D

ichloroethane, 1,2-]

E
ndosulfan (alpha+beta+sulfate)

115-29-7
42

0.056
M

inim
um

 C
riteria

62-302
62-302

System
ic Toxicant

-C
ardiovascular -K

idney 
420

0.0087

E
ndothall

145-73-3
100

110
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-G
astrointestinal 

1000
110

E
ndrin

72-20-8
2

0.0023
Prim

ary S
tandard

62-302
62-302

System
ic Toxicant

-Liver 
20

0.0023

E
P

E
G

  [see Ethylphthalyl 
ethylglycolate]

E
pichlorohydrin

106-89-8
3.5

130
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Kidney -N
asal 

35
130

-yes 

E
P

N
  [see E

thyl p-nitrophenyl 
phenylphosphorothioate]

E
P

TC
  [see Ethyl 

dipropylthiocarbam
ate, S-]

E
thanol

64-17-5
10000

M
inim

um
 C

riteria
N

A
N

A
O

rganoleptic

-D
evelopm

ental 
100000

E
thion

563-12-2
3.5

0.007
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

35
0.007
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.
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FPL-040-169



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

E
thoprop

13194-48-4
0.7

0.3
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

7
0.3

E
thoxyethanol acetate, 2-

111-15-9
2100

2000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-D
evelopm

ental 
21000

2000

E
thoxyethanol, 2-

110-80-5
2800

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-R
eproductive 

28000

E
thyl acetate

141-78-6
6300

6300
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

63000
6300

E
thyl acrylate

140-88-5
0.4

130
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

4
130

-yes 

E
thyl chloride  [or C

hloroethane]
75-00-3

12
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

-D
evelopm

ental 
120

-yes 

E
thyl dipropylthiocarbam

ate, S
-  [or 

EPTC
]

759-94-4
180

240
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-C
ardiovascular 

1800
240

E
thyl ether

60-29-7
750

130000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-Body W
eight 

7500
130000

E
thyl m

ethacrylate
97-63-2

630
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney 
6300

E
thyl p-nitrophenyl 

phenylphosphorothioate  [or EP
N

]
2104-64-5

0.07
0.02

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

0.7
0.02

E
thylbenzene

100-41-4
30

610
S

econdary S
tandard

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-D
evelopm

ental -Kidney -Liver 
300

610

E
thylene diam

ine
107-15-3

140
800

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood -C
ardiovascular 

1400
800

E
thylene glycol

107-21-1
14000

16000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Kidney 
140000

16000

E
thylene oxide

75-21-8
0.03

4200
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

0.3
4200

-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-170



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

E
thylene thiourea  [or E

TU
]

96-45-7
0.3

1300
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-Thyroid 
3

1300
-yes 

E
thylphthalyl ethylglycolate  [or 

E
P

E
G

]
84-72-0

21000
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney 
210000

E
TU

  [see E
thylene thiourea]

Fam
phur

52-85-7
3.5

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Blood 
35

Fenam
iphos

22224-92-6
1.8

0.2
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

18
0.2

Fensulfothion
115-90-2

1.8
0.5

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

18
0.5

Fenvalerate  [see P
ydrin]

Fluom
eturon

2164-17-2
91

190
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
one S

pecified 
910

190

Fluoranthene
206-44-0

280
0.3

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood -K
idney -Liver 

2800
0.3

Fluorene
86-73-7

280
30

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood 
2800

30

Fluoride
7782-41-4

2000
10000

S
econdary S

tandard
62-302

62-302
N

uisance

-Teeth m
ottling

20000
5000

Fluoridone
59756-60-4

560
110

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney -R
eproductive 

5600
110

Fonofos
944-22-9

14
0.1

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver -N
eurological 

140
0.1

Form
aldehyde

50-00-0
600

110
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-G
astrointestinal 

6000
110

-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-171



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

Form
ic acid

64-18-6
14000

4500
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

140000
4500

Furan
110-00-9

7
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Liver 
70

Furfural
98-01-1

21
650

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver -N
asal 

210
650

G
lycidaldehyde

765-34-4
2.8

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Adrenals -B
lood -Kidney 

28

G
lyphosate  [or R

oundup]
1071-83-6

700
120

Prim
ary S

tandard
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney 
7000

120

G
ross alpha radiation

14127-62-9
15

15
Prim

ary S
tandard

62-302
62-302
pC

i/L
pC

i/L
pC

i/L

150
15

-yes 

G
uthion  [or M

ethyl azinphos]
86-50-0

11
0.01

M
inim

um
 C

riteria
62-302

62-302
System

ic Toxicant

-N
eurological 

110
0.01

H
eptachlor

76-44-8
0.4

0.00021
Prim

ary S
tandard

62-302
62-302

annual avg; 0.0038 m
ax.

C
arcinogen

annual avg; 0.0036 m
ax.

-Liver 
4

0.00021
-yes 

H
eptachlor epoxide

1024-57-3
0.2

0.00004
Prim

ary S
tandard

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Liver 
2

0.00004
-yes 

H
exachloro-1,3-butadiene

87-68-3
0.4

49.7
M

inim
um

 C
riteria

62-302
62-302

annual average
C

arcinogen
annual average

-Kidney 
4

49.7
-yes 

H
exachlorobenzene

118-74-1
1

0.0003
Prim

ary S
tandard

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Liver 
10

0.0003
-yes 

H
exachlorocyclohexane, alpha-  [or 

B
H

C
, alpha-]

319-84-6
0.006

0.005
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

0.06
0.005

-yes 

H
exachlorocyclohexane, beta-  

[B
H

C
, beta-]

319-85-7
0.02

0.046
M

inim
um

 C
riteria

62-302
62-302

annual average
C

arcinogen
annual average

0.2
0.046

-yes 

H
exachlorocyclohexane, delta-  [or 

BH
C

, delta-]
319-86-8

2.1
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney -Liver 
21
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-172



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

H
exachlorocyclohexane, gam

m
a-  

[or Lindane or BH
C

, gam
m

a-]
58-89-9

0.2
0.063

Prim
ary S

tandard
62-302

62-302
annual avg; 0.08 m

ax.
C

arcinogen
annual avg; 0.16 m

ax.

-Kidney -Liver 
2

0.063
-yes 

H
exachlorocyclohexane, technical  [ 

or B
H

C
, technical]

608-73-1
0.02

0.02
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

0.2
0.02

-yes 

H
exachlorocyclopentadiene

77-47-4
50

3
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-G
astrointestinal 

500
3

H
exachlorodibenzo-p-dioxin (m

ixture)
19408-74-3

0.000006
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

0.00006
-yes 

H
exachloroethane

67-72-1
2.5

3.3
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Kidney 
25

3.3
-yes 

H
exachlorophene

70-30-4
2.1

1.1
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

21
1.1

H
exahydro-1,3,5-trinitro-1,3,5-

triazine  [or R
D

X
]

121-82-4
0.3

180
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-R
eproductive 

3
180

-yes 

H
exane, n-

110-54-3
6

3400
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-N
eurological 

60
3400

H
exanone, 2-  [or M

ethyl butyl 
ketone]

591-78-6
280

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
one S

pecified 
2800

H
exazinone

51235-04-2
230

25000
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

System
ic Toxicant

-Body W
eight 

2300
25000

H
M

X
  [see O

ctahydro-1,3,5,7-
tetranitro-tetrazocine]

H
ydrogen cyanide (as C

yanide)
74-90-8

140
3.5

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological -Thyroid 

1400
3.5

H
ydrogen sulfide

7783-06-4
21

0.1
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-G
astrointestinal -N

asal 
210

0.1

H
ydroquinone

123-31-9
280

4.5
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood 
2800

4.5
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
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.C

.
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FPL-040-173



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

Indeno(1,2,3-cd)pyrene
193-39-5

0.05
*

M
inim

um
 C

riteria
62-302

62-302
annual average

C
arcinogen

annual average

0.5
*

-yes 

Iprodione
36734-19-7

280
150

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood 
2800

150

Iron
7439-89-6

300
1000

S
econdary S

tandard
62-302

62-302
Aesthetic

-G
astrointestinal 

3000
300

Isobutyl alcohol
78-83-1

2100
47000

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

21000
47000

Isophorone
78-59-1

37
650

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
C

arcinogen

-N
one S

pecified 
370

650
-yes 

Isopropyl benzene  [see C
um

ene]

K
elthane  [see D

icofol]

K
epone

143-50-0
0.004

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

0.04
-yes 

Lead
7439-92-1

15
Prim

ary S
tandard

62-302
62-302

f, g
System

ic Toxicant
g

-N
eurological 

150
8.5

Lim
onene

138-86-3
700

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Kidney -Liver 
7000

Lindane  [see 
H

exachlorocyclohexane, gam
m

a-]

Linuron
330-55-2

1.4**
45

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood 
14

45

Lithium
7439-93-2

140
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-N
one S

pecified 
1400

M
alathion

121-75-5
140

0.1
M

inim
um

 C
riteria

62-302
62-302

System
ic Toxicant

-N
eurological 

1400
0.1
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.
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FPL-040-174



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

M
aleic anhydride

108-31-6
700

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Kidney 
7000

M
aleic hydrazide

123-33-1
3500

750
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Kidney 
35000

750

M
ancozeb

8018-01-7
210

3.5
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Thyroid 
2100

3.5

M
aneb

12427-38-2
35

5.5
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Thyroid 
350

5.5

M
anganese

7439-96-5
50

S
econdary S

tandard
N

A
N

A
Aesthetic

-N
eurological 

500

M
C

P
A

  [see M
ethyl-4-chlorophenoxy 

acetic acid, 2- ]

M
C

P
P

  [see Propionic acid, 2-(2-
m

ethyl-4-chlorophenoxy)]

M
ercuric chloride (as M

ercury)
7487-94-7

0.2**
0.05

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Im
m

unological -K
idney 

2
0.05

M
ercury

7439-97-6
2

0.012
Prim

ary S
tandard

62-302
62-302

System
ic Toxicant

-N
eurological 

20
0.025

M
ercury, m

ethyl-  [see 
M

ethylm
ercury]

M
erphos

150-50-5
0.2

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
eurological 

2

M
erphos oxide

78-48-8
0.2

0.2
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

2
0.2

M
etalaxyl

57837-19-1
420

37
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood -Liver -N
eurological 

4200
37

M
ethacrylonitrile

126-98-7
0.7

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Liver 
7
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A
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. published version of C
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.
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FPL-040-175



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

M
etham

idophos
10265-92-6

0.4
0.00001

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

4
0.00001

M
ethanol

67-56-1
3500

45000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-D
evelopm

ental -Eye -N
eurological 

35000
45000

M
ethidathion

950-37-8
0.7**

0.03
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
7

0.03

M
ethom

yl
16752-77-5

180
1

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney -S
pleen 

1800
1

M
ethoxy-5-nitroaniline, 2-

99-59-2
0.8

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

8
-yes 

M
ethoxychlor

72-43-5
40

0.03
Prim

ary S
tandard

62-302
62-302

System
ic Toxicant

-D
evelopm

ental -R
eproductive 

400
0.03

M
ethoxyethanol, 2-

109-86-4
7

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-R
eproductive 

70

M
ethyl acetate

79-20-9
3000

M
inim

um
 C

riteria
N

A
N

A
O

rganoleptic

-Liver 
30000

M
ethyl acrylate

96-33-3
210

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
one S

pecified 
2100

M
ethyl azinphos  [see G

uthion]

M
ethyl brom

ide  [see 
B

rom
om

ethane]

M
ethyl butyl ketone  [see H

exanone, 
2-]

M
ethyl chloride  [or C

hlorom
ethane]

74-87-3
2.7

470.8
M

inim
um

 C
riteria

62-302
62-302

annual average
C

arcinogen
annual average

-N
eurological 

27
470.8

-yes 

M
ethyl chloroform

  [see 
Trichloroethane, 1,1,1-]
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A
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. published version of C
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.C
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FPL-040-176



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

M
ethyl ethyl ketone  [or B

utanone, 2-
]

78-93-3
4200

120000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-D
evelopm

ental 
42000

120000

M
ethyl isobutyl ketone  [or M

IB
K

]
108-10-1

560
23000

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney -Liver 
5600

23000

M
ethyl m

ethacrylate
80-62-6

25
6500

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
O

rganoleptic

-N
asal 

250
6500

M
ethyl parathion  [or P

arathion, 
m

ethyl]
298-00-0

1.8
0.01

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood -N
eurological 

18
0.01

M
ethyl tert-butyl ether  [or M

TB
E

]
1634-04-4

20
34000

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
O

rganoleptic

-Eye -K
idney -Liver 

200
34000

M
ethyl-4-chlorophenoxy acetic acid, 

2-  [or M
C

P
A

]
94-74-6

3.5
72

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney -Liver 
35

72

M
ethyl-5-nitroaniline, 2-

99-55-8
1.1

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

11
-yes 

M
ethylaniline, 2-

95-53-4
0.1

26
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

1
26

-yes 

M
ethylene bis(2-chloroaniline), 4,4-

101-14-4
0.3

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

-Liver -Bladder
3

-yes 

M
ethylene brom

ide
74-95-3

70
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Blood 
700

M
ethylene chloride

75-09-2
5

1580
Prim

ary S
tandard

62-302
62-302

annual average
C

arcinogen
annual average

-Liver 
50

1580
-yes 

M
ethylm

ercury  [or M
ercury, m

ethyl]
22967-92-6

0.07**
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-N
eurological 

0.7

M
ethylnaphthalene, 1-

90-12-0
28

95
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
asal 

280
95

M
ethylnaphthalene, 2-

91-57-6
28

30
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
asal 

280
30
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C
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refer to the F.A
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

M
ethylphenol, 2-  [or C

resol, o-]
95-48-7

35**
250

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

350
250

M
ethylphenol, 3-  [or C

resol, m
-]

108-39-4
35**

450
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

350
450

M
ethylphenol, 4-  [or C

resol, p-]
106-44-5

3.5**
70

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological -R

espiratory 
35

70

M
etolachlor

51218-45-2
110**

1.1
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

1100
1.1

M
etribuzin

21087-64-9
180

64
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Kidney -Liver 
1800

64

M
etsulfuron, m

ethyl  [see A
lly]

M
evinphos

7786-34-7
1.8

0.05
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

18
0.05

M
IBK

  [see M
ethyl isobutyl ketone]

M
irex

2385-85-5
1.4

0.001
M

inim
um

 C
riteria

62-302
62-302

System
ic Toxicant

-Liver -Thyroid 
14

0.001

M
olinate

2212-67-1
14

17
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-R
eproductive 

140
17

M
olybdenum

7439-98-7
35

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-G
out

350

M
TB

E
  [see M

ethyl tert-butyl ether]

N
aled

300-76-5
14

0.02
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

140
0.02

N
aphthalene

91-20-3
14**

26
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
asal 

140
26

Page 27 of 41
D

ISC
LA

IM
ER

 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-178



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

N
aphthylam

ine, 2-
91-59-8

0.0003
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

0.003
-yes 

N
apropam

ide
15299-99-7

700
210

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Body W
eight 

7000
210

N
ickel

7440-02-0
100

Prim
ary S

tandard
62-302

62-302
f, g

System
ic Toxicant

g

-Body W
eight 

1000
8.3

N
ickel subsulfide

12035-72-2
100

Prim
ary S

tandard
62-302

62-302
f, g

C
arcinogen

g

1000
8.3

-yes 

N
itrate

14797-55-8
10000

Prim
ary S

tandard
N

A
N

A
System

ic Toxicant

-Blood 
100000

N
itrate+N

itrite
N

O
C

A
S

10000
Prim

ary S
tandard

N
A

N
A

System
ic Toxicant

-Blood 
100000

N
itrite

14797-65-0
1000

Prim
ary S

tandard
N

A
N

A
System

ic Toxicant

-Blood 
10000

N
itroaniline, m

-
99-09-2

1.7
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

-Blood 
17

-yes 

N
itroaniline, o-

88-74-4
21

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Blood 
210

N
itroaniline, p-

100-01-6
1.7

1200
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

-Blood 
17

1200
-yes 

N
itrobenzene

98-95-3
3.5

90
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Adrenals -B
lood -Kidney -Liver 

35
90

N
itrophenol, 4-

100-02-7
56

55
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
one S

pecified 
560

55

N
itroso-di-ethylam

ine, N
-

55-18-5
0.0002

0.008
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

0.002
0.008

-yes 

N
itroso-dim

ethylam
ine, N

-
62-75-9

0.0007
3

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

0.007
3

-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C
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. published version of C
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FPL-040-179



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

N
itroso-di-n-butylam

ine, N
-

924-16-3
0.006

0.04
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

0.06
0.04

-yes 

N
itroso-di-n-propylam

ine, N
-

621-64-7
0.005

0.5
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

0.05
0.5

-yes 

N
itroso-diphenylam

ine, N
-

86-30-6
7.1

6
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

71
6

-yes 

N
itroso-N

-m
ethylethylam

ine, N
-

10595-95-6
0.002

0.06
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

0.02
0.06

-yes 

N
itrosopyrrolidine, N

-
930-55-2

0.02
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

0.2
-yes 

N
itrotoluene, m

-
99-08-1

140
380

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Spleen 
1400

380

N
itrotoluene, o-

88-72-2
70

550
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Spleen 
700

550

N
itrotoluene, p-

99-99-0
70

550
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Spleen 
700

550

N
onylphenol

25154-52-3
8.4

5.9
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Kidney 
84

1.4

N
orflurazon

27314-13-2
280

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Kidney -Liver -Thyroid 
2800

O
ctahydro-1,3,5,7-tetranitro-

tetrazocine  [or H
M

X
]

2691-41-0
350

1300
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood -Liver 
3500

1300

O
ctam

ethylpyrophosphoram
ide

152-16-9
14

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
eurological 

140

O
ryzalin

19044-88-3
35**

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Adrenals -B
lood -Kidney -Liver 

350

O
xadiazon

19666-30-9
35

44
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
350

44
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-180



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

O
xam

yl
23135-22-0

200
8.5

Prim
ary S

tandard
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Body W
eight 

2000
8.5

P
araquat

1910-42-5
3.2**

47
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-R
espiratory 

32
47

Parathion
56-38-2

4.2**
0.04

M
inim

um
 C

riteria
62-302

62-302
System

ic Toxicant

-N
eurological 

42
0.04

P
arathion, m

ethyl  [see M
ethyl 

parathion]

P
C

B
s  [or A

roclor m
ixture]

1336-36-3
0.5

0.000045
Prim

ary S
tandard

62-302
62-302

annual avg; 0.014 m
ax

C
arcinogen

annual avg; 0.03 m
ax

-Im
m

unological 
5

0.000045
-yes 

P
C

E
  [see Tetrachloroethene]

P
ebulate

1114-71-2
350

310
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood 
3500

310

P
endim

ethalin
40487-42-1

280
10

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver 
2800

10

P
entachlorobenzene

608-93-5
5.6

1.7
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

System
ic Toxicant

-Kidney -Liver 
56

1.7

P
entachloronitrobenzene

82-68-8
0.1

0.02
M

inim
um

 C
riteria

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Liver 
1

0.02
-yes 

P
entachlorophenol

87-86-5
1

8.2
Prim

ary S
tandard

62-302
62-302

annual avg; 30 m
ax.

C
arcinogen

-Kidney -Liver 
10

7.9
-yes 

P
erchlorate

7601-90-3
4

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Thyroid 
40

P
erm

ethrin
52645-53-1

350
0.001

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver 
3500

0.001

P
henanthrene

85-01-8
210

*
M

inim
um

 C
riteria

62-302
62-302

annual average
S

ystem
ic Toxicant

annual average

-Kidney 
2100

*
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atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

P
henm

edipham
  [or B

etanal]
13684-63-4

1800
200

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
one S

pecified 
18000

200

P
henol

108-95-2
10

6.5
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-D
evelopm

ental 
100

6.5

P
henylenediam

ine, m
-

108-45-2
42

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Liver 
420

P
henylenediam

ine, p-
106-50-3

1300
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-W
hole B

ody
13000

P
henylphenol, 2-

90-43-7
18

36
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

C
arcinogen

180
36

-yes 

P
horate

298-02-2
1.4

0.005
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

14
0.005

P
hosm

et
732-11-6

140
0.1

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver -N
eurological 

1400
0.1

P
hosphine

7803-51-2
2.1

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Body W
eight 

21

P
hthalic anhydride

85-44-9
14000

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Kidney -N
asal -R

espiratory 
140000

P
icloram

1918-02-1
500

70
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
5000

70

P
olychlorinated dibenzo-p-dioxins  

[see D
ioxins]

P
olycyclic A

rom
atic H

ydrocarbons 
(P

AH
s)

0.031
62-302

62-302
annual average

annual average

-Various E
ndpoints

0.031

P
otassium

 cyanide
151-50-8

350
5.5

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological -Thyroid 

3500
5.5

P
rofluralin

26399-36-0
42

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
one S

pecified 
420

Page 31 of 41
D

ISC
LA

IM
ER

 - For m
atters affecting legal rights or for the official version of cleanup target levels for C
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

P
rom

eton
1610-18-0

110
600

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
one S

pecified 
1100

600

P
rom

etryn
7287-19-6

28
21

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Bone M
arrow

 -K
idney -Liver 

280
21

P
ronam

ide
23950-58-5

53**
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-N
one S

pecified 
530

P
ropachlor

1918-16-7
91

12
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
910

12

P
ropanil

709-98-8
35

20
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Spleen 
350

20

P
ropargite

2312-35-8
140

1.6
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
one S

pecified 
1400

1.6

P
ropazine

139-40-2
14**

190
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

140
190

P
ropham

122-42-9
140

500
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

1400
500

P
ropiconazole

60207-90-1
91

26
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-G
astrointestinal 

910
26

Propionic acid, 2-(2-m
ethyl-4-

chlorophenoxy)  [or M
C

P
P

]
93-65-2

7
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney 
70

Propoxur  [see Baygon]

P
ropylene glycol

57-55-6
140000

36000
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood -B
one M

arrow
 

1400000
36000

P
ropylene glycol m

onom
ethyl ether

107-98-2
4900

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Kidney -Liver -N
eurological 

49000

P
ropylene oxide

75-56-9
0.1

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

-N
asal -R

espiratory 
1

-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-183



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

P
ydrin [or Fenvalerate]

51630-58-1
180

0.0004
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

1800
0.0004

P
yrene

129-00-0
210

0.3
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Kidney 
2100

0.3

P
yridine

110-86-1
7

1300
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
70

1300

Q
uinoline

91-22-5
0.01

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

0.1
-yes 

R
adium

, 226 and 228 (com
bined)

7440-14-4
5

5
Prim

ary S
tandard

62-302
62-302
pC

i/L
pC

i/L
pC

i/L

50
5

-yes 

R
D

X
  [see H

exahydro-1,3,5-trinitro-
1,3,5-triazine]

R
esm

ethrin
10453-86-8

210
0.003

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-R
eproductive 

2100
0.003

R
onnel

299-84-3
350

0.06
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Liver 
3500

0.06

R
otenone

83-79-4
28

0.1
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-D
evelopm

ental 
280

0.1

R
oundup  [see G

lyphosate]

S
elenious acid (as S

elenium
)

7783-00-8
35

40
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-H
air Loss -N

eurological -S
kin 

350
40

S
elenium

7782-49-2
50

5
Prim

ary S
tandard

62-302
62-302

System
ic Toxicant

-H
air Loss -N

eurological -S
kin 

500
71

Sevin  [see C
arbaryl]

S
ilver

7440-22-4
100

0.07
S

econdary S
tandard

Toxicity C
riteria

62-302
g

Aesthetic
g

-Skin 
1000

0.4
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please 
refer to the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.

February 2005

FPL-040-184



C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

S
ilvex  [see Trichlorophenoxy 

propionic acid]

S
im

azine
122-34-9

4
7.3

Prim
ary S

tandard
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

-Blood 
40

7.3
-yes 

S
odium

7440-23-5
160000

Prim
ary S

tandard
N

A
N

A
System

ic Toxicant

-N
one S

pecified 
1600000

S
odium

 chlorite  [see C
hlorite 

(sodium
 salt)]

S
odium

 cyanide (as C
yanide)

143-33-9
280

3.8
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
eurological 

2800
3.8

S
trontium

7440-24-6
4200

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-Bone
42000

S
trychnine

57-24-9
2.1

38
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-M
ortality 

21
38

S
tyrene

100-42-5
100

460
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Blood -Liver -N
eurological 

1000
460

S
ulfate

14808-79-8
250000

S
econdary S

tandard
N

A
N

A
O

rganoleptic

-N
one S

pecified 
2500000

TC
D

D
, 2,3,7,8-  [see D

ioxins, as 
total 2,3,7,8-TC

D
D

 equivalents]

TC
E

  [see Trichloroethene]

TC
M

TB
 [see Thiocyanom

ethylthio-
benzothiazole, 2-]

TD
S

  [see Total dissolved solids]

Tebuthiuron
34014-18-1

490
310

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Body W
eight 

4900
310
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atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

Tem
ephos

3383-96-8
140

0.002
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
one S

pecified 
1400

0.002

Tem
ik  [see A

ldicarb]

Terbacil
5902-51-2

91
2500

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver -Thyroid 
910

2500

Terbufos
13071-79-9

0.2
0.01

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

2
0.01

Terbutryn
886-50-0

7
3.1

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood 
70

3.1

Tetrachlorobenzene, 1,2,4,5-
95-94-3

2.1
1.6

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
System

ic Toxicant

-Kidney 
21

1.6

Tetrachloroethane, 1,1,1,2-
630-20-6

1.3
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

-Kidney -Liver 
13

-yes 

Tetrachloroethane, 1,1,2,2-
79-34-5

0.2
10.8

M
inim

um
 C

riteria
62-302

62-302
annual average

C
arcinogen

annual average

-Liver 
2

10.8
-yes 

Tetrachloroethene  [or P
C

E
]

127-18-4
3

8.85
Prim

ary S
tandard

62-302
62-302

annual average
C

arcinogen
annual average

-Liver 
30

8.85
-yes 

Tetrachlorophenol, 2,3,4,6-
58-90-2

210
4.5

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver 
2100

4.5

Tetraethyl dithiopyrophosphate
3689-24-5

3.5
0.01

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Bone M
arrow

 -N
eurological 

35
0.01

Thallium
7440-28-0

2
6.3

Prim
ary S

tandard
62-302

62-302
System

ic Toxicant

-H
air Loss -Liver 

20
6.3

Thallium
 sulfate (as Thallium

)
7446-18-6

0.6
26

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood -H
air Loss -Liver 

6
26

Thiobencarb
28249-77-6

70
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney 
700
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

Thiocyanom
ethylthio-benzothiazole, 

2- [or TC
M

TB]
21564-17-0

2.8**
0.4

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-G
astrointestinal 

28
0.4

Thiram
137-26-8

35
0.2

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
eurological 

350
0.2

Tin
7440-31-5

4200
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney -Liver 
42000

Titanium
 D

ioxide
13463-67-7

28000
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

280000

Toluene
108-88-3

40
480

S
econdary S

tandard
Toxicity C

riteria
Toxicity C

riteria
O

rganoleptic

-Kidney -Liver -N
eurological 

400
480

Toluene-2,4-diam
ine

95-80-7
0.01

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

0.1
-yes 

Toluidine, p-
106-49-0

0.2
M

inim
um

 C
riteria

N
A

N
A

C
arcinogen

2
-yes 

Total dissolved solids  [or TD
S

]
C

-010
500000

S
econdary S

tandard
N

A
N

A
-N

one S
pecified 

5000000

Toxaphene
8001-35-2

3
0.0002

Prim
ary S

tandard
62-302

62-302
C

arcinogen

-D
evelopm

ental 
30

0.0002
-yes 

Triallate
2303-17-5

91
65

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Liver -Spleen 
910

65

Tributyltin oxide
56-35-9

2.1
0.05

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Im
m

unological 
21

0.05

Trichloro-1,2,2-trifluoroethane, 
1,1,2-  [or C

FC
 113]

76-13-1
210000

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-N
eurological 

2100000

Trichloroacetic acid
76-03-9

9.1
100000

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-N
one S

pecified 
91

100000

Trichlorobenzene, 1,2,3-
87-61-6

70
85

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Adrenals 
700

85
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

Trichlorobenzene, 1,2,4-
120-82-1

70
23

Prim
ary S

tandard
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Adrenals 
700

23

Trichlorobenzene, 1,3,5-
108-70-3

40
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-N
one S

pecified 
400

Trichloroethane, 1,1,1-  [or M
ethyl 

chloroform
]

71-55-6
200

270
Prim

ary S
tandard

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-N
one S

pecified 
2000

270

Trichloroethane, 1,1,2-
79-00-5

5
16

Prim
ary S

tandard
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

-Liver 
50

16
-yes 

Trichloroethene  [or TC
E]

79-01-6
3

80.7
Prim

ary S
tandard

62-302
62-302

annual average
C

arcinogen
annual average

-N
one S

pecified 
30

80.7
-yes 

Trichlorofluorom
ethane

75-69-4
2100

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-C
ardiovascular -K

idney -R
espiratory 

21000

Trichlorophenol, 2,4,5-
95-95-4

1
23

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
O

rganoleptic

-Kidney -Liver 
10

23

Trichlorophenol, 2,4,6-
88-06-2

3.2
6.5

M
inim

um
 C

riteria
62-302

62-302
annual average

C
arcinogen

annual average

32
6.5

-yes 

Trichlorophenoxy acetic acid, 2,4,5-
93-76-5

70
140

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Kidney 
700

140

Trichlorophenoxy propionic acid, 2, 
(2, 4, 5-)  [or Silvex]

93-72-1
50

Prim
ary S

tandard
N

A
N

A
System

ic Toxicant

-Liver 
500

Trichloropropane, 1,1,2-
598-77-6

35
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney -Liver -Thyroid 
350

Trichloropropane, 1,2,3-
96-18-4

0.02
0.2

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

-Kidney -Liver 
0.2

0.2
-yes 

Trichloropropene, 1,2,3-
96-19-5

35
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Eye 
350

Trifluralin
1582-09-8

4.5
0.2

M
inim

um
 C

riteria
H

um
an H

ealth
H

um
an H

ealth
C

arcinogen

-Blood -Liver 
45

0.2
-yes 
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

Trim
ethyl phosphate

512-56-1
0.9

M
inim

um
 C

riteria
N

A
N

A
C

arcinogen

9
-yes 

Trim
ethylbenzene, 1,2,3-

526-73-8
10

M
inim

um
 C

riteria
N

A
N

A
O

rganoleptic

-N
one S

pecified 
100

Trim
ethylbenzene, 1,2,4-

95-63-6
10

220
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-N
one S

pecified 
100

220

Trim
ethylbenzene, 1,3,5-

108-67-8
10

220
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-N
one S

pecified 
100

220

Trinitrobenzene, 1,3,5-
99-35-4

210
19

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood -S
pleen 

2100
19

Trinitrophenylm
ethylnitram

ine
479-45-8

70
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney -Liver -S
pleen 

700

Trinitrotoluene, 2,4,6-
118-96-7

1.2
49

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
C

arcinogen

-Liver 
12

49
-yes 

Trithion  [see C
arbophenothion]

TR
P

H
N

O
C

A
S

5000
5000

M
inim

um
 C

riteria
N

A
N

A
-M

ultiple E
ndpoints M

ixed C
ontam

inants
50000

5000

U
ranium

, soluble salts
7440-61-1

21
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Kidney 
210

V
anadium

7440-62-2
49

M
inim

um
 C

riteria
N

A
N

A
System

ic Toxicant

-H
air Loss 

490

V
anadium

 pentoxide (as Vanadium
)

1314-62-1
63

13
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-H
air Loss 

630
13

V
ernam

1929-77-7
7

12
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

System
ic Toxicant

-Body W
eight 

70
12

V
inyl acetate

108-05-4
88

700
M

inim
um

 C
riteria

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-Kidney -N
asal 

880
700
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

V
inyl chloride

75-01-4
1

2.4
Prim

ary S
tandard

H
um

an H
ealth

H
um

an H
ealth

C
arcinogen

-Liver 
(d)

10
2.4

-yes 

W
hite phosphorus

7723-14-0
0.1

M
inim

um
 C

riteria
62-302

N
A

System
ic Toxicant

-M
aternal D

eath -R
eproductive 

1
0.1

X
ylenes, total

1330-20-7
20

370
S

econdary S
tandard

Toxicity C
riteria

Toxicity C
riteria

O
rganoleptic

-N
eurological 

200
370

Zinc
7440-66-6

5000
S

econdary S
tandard

62-302
62-302

f, g
O

rganoleptic &
 color

g

-Blood 
50000

86

Zinc chloride
7646-85-7

2100
1.5

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Blood 
21000

1.5

Zinc phosphide
1314-84-7

2.1
M

inim
um

 C
riteria

N
A

N
A

System
ic Toxicant

-Body W
eight 

21

Zineb
12122-67-7

350
14

M
inim

um
 C

riteria
Toxicity C

riteria
Toxicity C

riteria
System

ic Toxicant

-Thyroid 
3500

14
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

N
ote: Freshw

ater and m
arine surface w

aters, and groundw
ater at the point of discharge into surface w

ater shall pass acute and chronic toxicity bioassay tests:   The user should consult the standard definitions for 
acute and chronic toxicity given in FA

C
 62-302.200(1) and FA

C
 62-302.200(4), respectively.

Toxicity C
riteria = 1/20 of applicable LC

50 data.

f = H
ardness-dependent per C

hapter 62-302, F.A
.C

.

e = N
ot greater than 10%

 above background.

62-302 = A
s provided in C

hapter 62-302, F.A
.C

. 

N
one Specified = Target organ(s) not available at tim

e of R
ule adoption.

(a) = Freshw
ater surface w

ater criterion for A
m

m
onia based on unionized am

m
onia only.  A

ll other w
ater criteria for am

m
onia are  based on total am

m
onia.

(b) = The com
m

on nam
e B

H
C

 is a m
isnom

er for H
exachlorocyclohexane.

N
A

 = N
ot available at tim

e of R
ule adoption.

O
rganoleptic =  Pertaining to or perceived by a sensory organ (i.e., color, taste or odor).

* = There are no surface w
ater standards for these individual polycyclic arom

atic hydrocarbons.  Per C
hapter 62-302, F.A

.C
., the surface w

ater criterion for Polycyclic A
rom

atic H
ydrocarbons (PA

H
s) shall apply 

to the total concentration of A
cenaphthylene, B

enzo(a)anthracene, B
enzo(a)pyrene, B

enzo(fluoranthene, B
enzo(g,i,h)perylene, B

enzo(k)fluoranthene, C
hrysene, D

ibenzo(a,h,)anthracene, Indeno(1,2,3-cd)pyrene, 
and Phenanthrene.

(c) = C
riteria for D

ioxins, as total 2,3,7,8-TC
D

D
 equivalents should be com

pared to the total dioxin equivalents for chlorinated dioxin and dibenzofuran congeners using the approach described in the February 
2005 'Final Technical R

eport: D
evelopm

ent of C
leanup Target Levels (C

TLs) for C
hapter 62-777, F.A

.C
.'

g = C
riteria for these m

etals are m
easured as total recoverable m

etal.  H
ow

ever, they m
ay be applied as dissolved m

etals w
hen, as part of a perm

it application, a dissolved m
etals translator has been established 

according to the procedures described in the docum
ent, “G

uidance for Establishing a M
etals Translator”, Florida D

epartm
ent of Environm

ental Protection, D
ecem

ber 17, 2001.

** = G
roundw

ater C
TLs for class C

 carcinogens w
ith no cancer slope factor w

ere developed using the reference dose divided by a factor of 10, as described in the February 2005 'Final Technical R
eport: 

D
evelopm

ent of C
leanup Target Levels (C

TLs) for C
hapter 62-777, F.A

.C
.'

(d) = Surface w
ater values protective of hum

an health for V
inyl chloride calculated assum

ing continuous lifetim
e exposure from

 birth as described in the February 2005 'Final Technical R
eport: D

evelopm
ent of 

C
leanup Target Levels (C

TLs) for C
hapter 62-777, F.A

.C
.'

h = In the absence of concentration data specific for  the III and V
I valence states of chrom

ium
, total chrom

ium
 concentrations in surface w

ater should be com
pared to the criteria for C

hrom
ium

 (hexavalent).   

# = The G
C

TL for A
rsenic w

ill change from
 50 ug/L to 10 ug/L on January 1, 2005.

† = These default Target O
rgan(s)/System

s or Effects are those reported to occur at the doses used to derive the reference dose.  N
on-default Target O

rgan(s)/System
s or Effects m

ay be justified through a detailed 
toxicological analysis of the chem

icals present at a specific site.

(i) = 12789-03-6 or 57-74-9
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C
A

S #s
C

ontam
inants

G
roundw

ater
N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

C
riteria

(ug/L)

G
roundw

ater

Q
uality C

riteria
(ug/L)

M
arine

C
riteria
(ug/L)

Freshw
ater

C
riteria
(ug/L)

Surface W
ater

Surface W
ater

of L
ow

 Y
ield/Poor

G
roundw

ater and Surface W
ater C

leanup T
arget Levels

T
able 1 - T

echnical R
eport

C
arcinogen

N
ote: If m

ore than one contam
inant is present at a site, C

TLs are to be m
odified, if necessary, such that the sum

 of the hazard quotients for non-carcinogenic contam
inants affecting the sam

e organ(s) is 1 or 
less.  For carcinogens, the direct exposure values shall be m

odified such that the cum
ulative lifetim

e risk level posed by the contam
inants is 1.0E-06, as presented in Figure 10 of the February 2005 'Final 

Technical R
eport: D

evelopm
ent of C

leanup Target Levels (C
TLs) for C

hapter 62-777, F.A
.C

.'  H
ow

ever, G
C

TLs for prim
ary and secondary standards shall not be m

odified. 
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

A
cenaphthene

2400
20000

2.1
0.3

21
83-32-9

-Liver 
0.3

A
cenaphthylene

1800
20000

27
N

A
270

208-96-8
-Liver 

N
A

A
cephate

120
720

0.02
0.8

0.2
30560-19-1

-N
eurological 

0.8
-yes 

A
cetaldehyde

15
20

N
A

N
A

N
A

75-07-0
-N

asal 
N

A

A
cetone

11000
68000

25
6.8

250
67-64-1

-K
idney -Liver -N

eurological 
6.8

A
cetophenone

3900
32000

3.9
44

39
98-86-2

-N
one S

pecified 
44

A
cifluorfen, sodium

  [or B
lazer]

28
140

0.1
25

1
62476-59-9

-K
idney 

25

A
crolein

0.05
0.3

0.01
0.002

0.1
107-02-8

-N
asal 

0.002

A
crylam

ide
0.1

0.4
0.00003

0.001
0.0003

79-06-1
-N

eurological 
0.001

-yes 

A
crylic acid

48
250

14
N

A
140

79-10-7
-D

evelopm
ental 

N
A

A
crylonitrile

0.3
0.6

0.0003
0.001

0.003
107-13-1

-N
asal -R

eproductive 
0.001

-yes 

A
lachlor

11
44

0.02
0.005

0.2
15972-60-8

-B
lood 

0.005
-yes 

Aldicarb  [or Tem
ik]

68
920

0.03
0.004

0.3
116-06-3

-N
eurological 

0.004

A
ldrin

0.06
0.3

0.2
0.01

2
309-00-2

-Liver 
0.01

-yes 

A
lly  [or M

etsulfuron, m
ethyl]

19000
300000

12
N

A
120

74223-64-6
-B

ody W
eight 

N
A

A
llyl alcohol

140
970

0.1
0.02

1
107-18-6

-K
idney -Liver 

0.02

A
llyl chloride

0.5
2.7

0.2
N

A
2

107-05-1
-N

eurological 
N

A
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

A
lum

inum
80000

*
***

***
***

7429-90-5
-B

ody W
eight 

***

A
lum

inum
 phosphide

35
880

***
***

***
20859-73-8

-B
ody W

eight 
***

Am
etryn

670
11000

0.8
0.08

8
834-12-8

-Liver 
0.08

A
m

m
onia

35000
880000

***
***

***
7664-41-7

(a)
-R

espiratory 
N

A

A
niline

27
150

0.03
0.02

0.3
62-53-3

-B
lood -S

pleen 
0.02

-yes 

A
nthracene

21000
300000

2500
0.4

25000
120-12-7

-N
one S

pecified 
0.4

A
ntim

ony
27

370
5.4

3900
54

7440-36-0
(b)

-B
lood 

3900

A
roclor m

ixture  [see PC
Bs]

A
rsenic

2.1
12

***
***

***
N

O
C

AS
-C

ardiovascular -Skin 
***

-yes 

A
trazine

4.3
19

0.06
0.04

0.6
1912-24-9

-C
ardiovascular 

0.04
-yes 

A
zinphos, m

ethyl  [see G
uthion]

A
zobenzene

7.9
31

0.03
0.4

0.3
103-33-3

0.4
-yes 

B
arium

 (soluble salts)
120**

130000
1600

N
A

16000
7440-39-3

(b)
-C

ardiovascular 
N

A

B
aygon  [or P

ropoxur]
280

4100
0.2

0.002
2

114-26-1
-B

lood -N
eurological 

0.002

B
ayleton

2400
46000

4.8
11

48
43121-43-3

-B
lood 

11

B
enom

yl
4000

77000
3.1

0.03
31

17804-35-2
-D

evelopm
ental 

0.03

B
entazon

2100
32000

1.2
N

A
12

25057-89-0
-B

lood 
N

A
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

B
enzaldehyde

3300
24000

4.8
0.4

48
100-52-7

-G
astrointestinal -K

idney 
0.4

B
enzene

1.2
1.7

0.007
0.5

0.07
71-43-2

-B
lood 

0.5
-yes 

B
enzenethiol

0.2
1.3

0.001
N

A
0.01

108-98-5
-Liver 

N
A

B
enzidine

0.004
0.02

0.00002
0.00002

0.0002
92-87-5

-Liver -N
eurological 

0.00002
-yes 

B
enzo(a)anthracene

#
#

0.8
N

A
8

56-55-3
N

A
-yes 

B
enzo(a)pyrene

0.1
0.7

8
N

A
80

50-32-8
N

A
-yes 

B
enzo(b)fluoranthene

#
#

2.4
N

A
24

205-99-2
N

A
-yes 

B
enzo(g,h,i)perylene

2500
52000

32000
N

A
320000

191-24-2
-N

eurological 
N

A

B
enzo(k)fluoranthene

#
#

24
N

A
240

207-08-9
N

A
-yes 

B
enzoic acid

180000
*

110
36

1100
65-85-0

-N
one S

pecified 
36

Benzotrichloride
0.04

0.09
0.0001

0.00008
0.001

98-07-7
0.00008

-yes 

B
enzyl alcohol

26000
670000

9.5
2.3

95
100-51-6

-G
astrointestinal 

2.3

B
enzyl chloride

1
1.6

0.002
0.02

0.02
100-44-7

0.02
-yes 

B
eryllium

120
1400

63
2.1

630
7440-41-7

(b)
-G

astrointestinal -R
espiratory 

2.1
-yes 

B
etanal  [see P

henm
edipham

]

B
H

C
, alpha-  [see 

H
exachlorocyclohexane, alpha-]

(f)

B
H

C
, beta-  [see 

H
exachlorocyclohexane, beta-]

(f)
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

B
H

C
, delta-  [see 

H
exachlorocyclohexane, delta-]

(f)

B
H

C
, gam

m
a-  [see 

H
exachlorocyclohexane, gam

m
a-] (f)

B
idrin  [or D

icrotophos]
7.4

120
0.005

0.1
0.05

141-66-2
-D

evelopm
ental 

0.1

B
iphenyl, 1,1-  [or D

iphenyl]
3000

34000
0.2

5.8
2

92-52-4
-K

idney 
5.8

B
is(2-chloro-1-m

etylethyl)ether  [see 
B

is(2-chloroisopropyl)ether]
B

is(2-chloroethoxy)m
ethane

250
5700

63
N

A
630

111-91-1
-Liver 

N
A

B
is(2-chloroethyl)ether

0.3
0.5

0.0001
0.002

0.001
111-44-4

0.002
-yes 

B
is(2-chloroisopropyl)ether  [or B

is(2-
chloro-1-m

etylethyl)ether]
6

12
0.009

0.4
0.09

39638-32-9
-B

lood 
0.4

-yes 

B
is(2-ethylhexyl)adipate

620
1900

780
64

7800
103-23-1

-B
ody W

eight 
64

-yes 

B
is(2-ethylhexyl)phthalate  [or D

E
H

P
]

72
390

3600
1300

36000
117-81-7

-Liver 
1300

-yes 

B
isphenol A

4000
79000

11
1.7

110
80-05-7

-B
ody W

eight 
1.7

B
lazer  [see A

cifluorfen, sodium
]

B
oron

17000
430000

***
N

A
***

7440-42-8
-R

eproductive -R
espiratory 

N
A

B
ravo  [see C

hlorothalonil]

B
rom

acil
7500

120000
0.5

0.6
5

314-40-9
-B

ody W
eight 

0.6

B
rom

ate
1

2.8
0.0002

N
A

0.002
15541-45-4

-K
idney 

460
-yes 

B
rom

ochlorom
ethane

95
530

0.6
N

A
6

74-97-5
-N

one S
pecified 

N
A
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

B
rom

odichlorom
ethane

1.5
2.2

0.004
0.1

0.04
75-27-4

-K
idney 

0.1
-yes 

B
rom

oform
48

93
0.03

2.7
0.3

75-25-2
-Liver 

2.7
-yes 

B
rom

om
ethane  [or M

ethyl brom
ide]

3.1
16

0.05
0.2

0.5
74-83-9

-G
astrointestinal -R

espiratory 
0.2

B
rom

oxynil
1600

29000
3

N
A

30
1689-84-5

-N
one S

pecified 
N

A

B
utanol, n-

2900
21000

3
110

30
71-36-3

-N
eurological 

110

B
utanol, tert-  [see B

utyl alcohol, tert-]

B
utanone, 2-  [see M

ethyl ethyl ketone]

B
utyl alcohol, tert-  [or B

utanol, tert-]
3200

19000
5.7

N
A

57
75-65-0

-Kidney -N
eurological 

N
A

B
utyl benzyl phthalate

17000
380000

310
56

3100
85-68-7

-Liver 
56

B
utylate

3200
40000

5.2
0.2

52
2008-41-5

-Liver 
0.2

B
utylphthalyl butylglycolate

84000
*

4200
N

A
42000

85-70-1
-N

one S
pecified 

N
A

C
adm

ium
82

1700
7.5

N
A

75
7440-43-9

(b,c,h)
-K

idney 
14

-yes 

C
alcium

 cyanide
3500

88000
***

N
A

***
592-01-8

-N
eurological -Thyroid 

N
A

C
aptafol

110
570

0.5
0.1

5
2425-06-1

-K
idney 

0.1
-yes 

C
aptan

230
750

0.1
0.03

1
133-06-2

-B
ody W

eight 
0.03

-yes 

C
arbaryl [or S

evin]
7700

130000
8.7

0.0007
87

63-25-2
-K

idney -Liver 
0.0007

C
arbazole

49
240

0.2
6.5

2
86-74-8

6.5
-yes 
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

C
arbofuran

130
910

0.2
0.0006

2
1563-66-2

-N
eurological -R

eproductive 
0.0006

C
arbon disulfide

270
1500

5.6
0.8

56
75-15-0

-D
evelopm

ental -N
eurological 

0.8

C
arbon tetrachloride

0.5
0.7

0.04
0.06

0.4
56-23-5

-Liver 
0.06

-yes 

C
arbophenothion  [or Trithion]

11
250

13
1.5

130
786-19-6

-N
eurological 

1.5

C
arboxin

7400
120000

5
0.4

50
5234-68-4

-B
ody W

eight 
0.4

C
FC

 113  [see Trichloro-1,2,2-
trifluoroethane, 1,1,2-]

-Adrenals 

C
hloral hydrate

5700
62000

0.3
N

A
3

302-17-0
-G

astrointestinal -
N

eurological 
N

A

C
hloram

ben
960

12000
0.5

N
A

5
133-90-4

-Liver 
N

A

C
hlordane (total)

2.8
14

9.6
0.003

96
-Liver 

0.003
-yes 

(j)

C
hlorine cyanide  [or C

yanogen chloride]
3100

37000
71

0.3
710

506-77-4
-N

eurological -Thyroid 
0.3

C
hloro-1,1-difluoroethane, 1-

16000
84000

N
A

N
A

N
A

75-68-3
-N

one S
pecified 

N
A

C
hloro-1,3-butadiene  [or C

hloroprene]
3.5

19
1.5

N
A

15
126-99-8

-H
air Loss -N

asal 
N

A

C
hloro-3-m

ethylphenol, 4-  [see C
hloro-

m
-cresol, p-]

C
hloroacetic acid

130
1700

0.07
13

0.7
79-11-8

-C
ardiovascular 

13

C
hloroaniline, p-

270
3700

0.2
0.02

2
106-47-8

-S
pleen 

0.02

C
hlorobenzene

120
650

1.3
0.2

13
108-90-7

-Liver 
0.2

C
hlorobenzilate

3.6
18

0.1
0.01

1
510-15-6

-B
ody W

eight 
0.01

-yes 
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

C
hlorobenzoic acid, p-

16000
290000

28
N

A
280

74-11-3
-N

one S
pecified 

N
A

C
hlorobenzotrifluoride, 4-

130
710

5.2
N

A
52

98-56-6
-K

idney 
N

A

C
hlorobutane, 1-

780
4200

26
N

A
260

109-69-3
-B

lood -N
eurological 

N
A

C
hlorodifluorom

ethane
16000

82000
N

A
N

A
N

A
75-45-6

-A
drenals -K

idney -Pituitary
N

A

C
hloroethane  [see E

thyl chloride]

C
hloroform

0.4
0.6

0.4
2.8

4
67-66-3

-Liver 
2.8

-yes 

C
hloro-m

-cresol, p-  [or C
hloro-3-

m
ethylphenol, 4-]

600
8000

0.4
0.6

4
59-50-7

-B
ody W

eight 
0.6

C
hlorom

ethane  [see M
ethyl chloride]

C
hloronaphthalene, beta-

5000
61000

260
740

2600
91-58-7

-Liver -R
espiratory 

740

C
hloronitrobenzene, o-

22
51

0.02
N

A
0.2

88-73-3
N

A
-yes 

C
hloronitrobenzene, p-

31
73

0.03
1.6

0.3
100-00-5

1.6
-yes 

C
hlorophenol, 2-

130
860

0.7
2.5

7
95-57-8

-R
eproductive 

2.5

C
hlorophenol, 3-

370
5900

0.002
3.1

0.02
108-43-0

-R
eproductive 

3.1

C
hlorophenol, 4-

330
4400

0.0007
1.2

0.007
106-48-9

-R
eproductive 

1.2

C
hloroprene  [see C

hloro-1,3-butadiene]

C
hloropropane, 2-

47
250

N
A

N
A

N
A

75-29-6
-Liver 

N
A

C
hlorothalonil  [or B

ravo]
88

420
0.2

0.06
2

1897-45-6
-K

idney 
0.06

-yes 
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

C
hlorotoluene, o-

200
1200

2.8
7.7

28
95-49-8

-B
ody W

eight 
7.7

C
hlorotoluene, p-

170
990

2.5
N

A
25

106-43-4
-N

one S
pecified 

N
A

C
hlorpropham

16000
310000

51
7

510
101-21-3

-B
one M

arrow
 -K

idney -Liver -
S

pleen 
7

C
hlorpyrifos

250
5000

15
0.001

150
2921-88-2

-N
eurological 

0.001

C
hrom

ium
 (hexavalent)

210
470

N
A

4.2
N

A
18540-29-9

(b)
-R

espiratory 
19

-yes 

C
hrom

ium
 (total)

210
470

38
4.2

380
N

O
C

AS
(b,g)

19
-yes 

C
hrom

ium
 (trivalent)

110000
*

N
A

N
A

N
A

16065-83-1
(b)

-N
one S

pecified 
*

C
hrysene

#
#

77
N

A
770

218-01-9
N

A
-yes 

C
obalt

1700
42000

***
N

A
***

7440-48-4
-C

ardiovascular -
Im

m
unological -N

eurological -
N

A

C
opper

150**
89000

***
N

A
***

7440-50-8
-G

astrointestinal 
***

C
oum

aphos
21

450
0.3

0.0007
3

56-72-4
-N

eurological 
0.0007

C
resol, m

-  [see M
ethylphenol, 3-]

C
resol, o-  [see M

ethylphenol, 2-]

C
resol, p-  [see M

ethylphenol, 4-]

C
rotonaldehyde

0.6
3.3

0.00008
N

A
0.0008

123-73-9
N

A
-yes 

C
um

ene  [or Isopropyl benzene]
220

1200
0.2

56
2

98-82-8
-Adrenals -Kidney 

56

C
yanide, free

34**
11000

0.8
0.02

8
57-12-5

(b)
-N

eurological -Thyroid 
0.004
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please refer to 
the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

C
yanogen

560
3400

57
N

A
570

460-19-5
-N

eurological -Thyroid 
N

A

C
yanogen chloride  [see C

hlorine 
cyanide]
C

ycloate
340

4700
0.7

2.5
7

1134-23-2
-N

eurological 
2.5

C
yclohexanone

150000
*

150
110

1500
108-94-1

110

C
yclohexylam

ine
18000

440000
7.9

22
79

108-91-8
-R

eproductive 
22

C
yhalothrin [or K

arate]
420

9600
290

150
2900

68085-85-8
-D

evelopm
ental 

150

C
ym

ene, p-
960

5600
N

A
N

A
N

A
99-87-6

-G
astrointestinal -S

kin 
N

A

C
yperm

ethrin
840

19000
30

0.002
300

52315-07-8
-G

astrointestinal 
0.002

D
B

C
P

, 1,2- [see D
ibrom

o-3-
chloropropane, 1,2-]
D

D
D

, 4,4'-  [see 
D

ichlorodiphenyldichloroethane, p,p']
D

D
E, 4,4'-  [see 

D
ichlorodiphenyldichloroethylene, p,p'-]

D
D

T, 4,4'-  [see 
D

ichlorodiphenyltrichloroethane, p,p'-]
D

ecabrom
odiphenyl ether

840
19000

9.3
N

A
93

1163-19-5
-N

one S
pecified 

N
A

D
E

H
P

  [see Bis(2-ethylhexyl)phthalate]

D
iallate

16
82

0.6
N

A
6

2303-16-4
-N

one S
pecified 

N
A

-yes 

D
iazinon

70
1200

0.2
0.00005

2
333-41-5

-N
eurological 

0.00005

D
ibenz(a,h)anthracene

#
#

0.7
N

A
7

53-70-3
N

A
-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please refer to 
the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.
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FPL-040-201



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

D
ibenzofuran

320
6300

15
36

150
132-64-9

-N
one S

pecified 
36

D
ibrom

o-3-chloropropane, 1,2-  [or 
D

B
C

P
, 1,2-]

0.7
3.8

0.001
N

A
0.01

96-12-8
-R

eproductive 
N

A
-yes 

D
ibrom

obenzene, 1,4-
430

3600
7.8

27
78

106-37-6
-Liver 

27

D
ibrom

ochlorom
ethane

1.5
2.3

0.003
0.2

0.03
124-48-1

-Liver 
0.2

-yes 

D
ibrom

oethane, 1,2-  [or ED
B

]
0.1

0.2
0.0001

0.07
0.001

106-93-4
-R

eproductive 
0.07

-yes 

D
ibutyl phthalate

8200
170000

47
1.5

470
84-74-2

-M
ortality 

1.5

D
icam

ba
2300

40000
2.6

2.4
26

1918-00-9
-D

evelopm
ental 

2.4

D
ichloroacetic acid

21
120

0.005
8.1

0.05
79-43-6

-Liver -N
eurological -

R
eproductive 

8.1
-yes 

D
ichloroacetonitrile

340
2900

0.03
N

A
0.3

3018-12-0
-N

one S
pecified 

N
A

D
ichlorobenzene, 1,2-

880
5000

17
2.8

170
95-50-1

-B
ody W

eight 
2.8

D
ichlorobenzene, 1,3-

380
2200

7
2.8

70
541-73-1

-N
one S

pecified 
2.8

D
ichlorobenzene, 1,4-

6.4
9.9

2.2
0.09

22
106-46-7

-Liver 
0.09

-yes 

D
ichlorobenzidine, 3,3'-

2.1
9.9

0.003
0.0009

0.03
91-94-1

0.0009
-yes 

D
ichlorobenzophenone, 4,4'-

2500
51000

25
190

250
90-98-2

-N
one S

pecified 
190

D
ichlorodifluorom

ethane
77

410
44

N
A

440
75-71-8

-Liver 
N

A

D
ichlorodiphenyldichloroethane, p,p'-  [or 

D
D

D
, 4,4'-]

4.2
22

5.8
0.01

58
72-54-8

0.01
-yes 

D
ichlorodiphenyldichloroethylene, p,p'-  

[or D
D

E, 4,4'-]
2.9

15
18

0.04
180

72-55-9
0.04

-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please refer to 
the F.A

.W
. published version of C

hapter 62-777, F.A
.C
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

D
ichlorodiphenyltrichloroethane, p,p'-  [or 

D
D

T, 4,4'-]
2.9

15
11

0.06
110

50-29-3
-Liver 

0.06
-yes 

D
ichloroethane, 1,1-

390
2100

0.4
N

A
4

75-34-3
-K

idney 
N

A

D
ichloroethane, 1,2-  [or E

D
C

]
0.5

0.7
0.01

0.2
0.1

107-06-2
-N

one S
pecified 

0.2
-yes 

D
ichloroethene, 1,1-

95
510

0.06
0.03

0.6
75-35-4

-Liver 
0.03

D
ichloroethene, cis-1,2-

33
180

0.4
N

A
4

156-59-2
-B

lood 
N

A

D
ichloroethene, trans-1,2-

53
290

0.7
75

7
156-60-5

-B
lood -Liver 

75

D
ichlorophenol, 2,3-

230
4100

0.0008
1.2

0.008
576-24-9

-Im
m

unological 
1.2

D
ichlorophenol, 2,4-

190
2400

0.003
0.1

0.03
120-83-2

-Im
m

unological 
0.1

D
ichlorophenol, 2,5-

240
4600

0.02
4.3

0.2
583-78-8

-Im
m

unological 
4.3

D
ichlorophenol, 2,6-

220
3600

0.007
2.5

0.07
87-65-0

-Im
m

unological 
2.5

D
ichlorophenol, 3,4-

230
3700

0.01
2

0.1
95-77-2

-Im
m

unological 
2

D
ichlorophenoxy acetic acid, 2,4-

770
13000

0.7
0.9

7
94-75-7

-B
lood -K

idney -Liver 
0.9

D
ichloropropane, 1,2-

0.6
0.9

0.03
0.09

0.3
78-87-5

-N
asal 

0.09
-yes 

D
ichloropropene, 1,3-

1.4
2.2

0.002
0.09

0.02
542-75-6

-G
astrointestinal -N

asal 
0.09

-yes 

D
ichlorprop

370
5800

0.3
0.3

3
120-36-5

-N
one S

pecified 
0.3

D
ichlorvos

0.3
0.4

0.0006
0.00002

0.006
62-73-7

-N
eurological 

0.00002
-yes 

D
icofol  [or K

elthane]
2.2

11
0.01

0.0008
0.1

115-32-2
-Adrenals 

0.0008
-yes 
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please refer to 
the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.
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FPL-040-203



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

D
icrotophos  [see B

idrin]

D
ieldrin

0.06
0.3

0.002
0.0001

0.02
60-57-1

-Liver 
0.0001

-yes 

D
iethyl phthalate

61000
*

86
5.9

860
84-66-2

-B
ody W

eight 
5.9

D
iethylene glycol, m

onoethyl ether
130000

*
63

750
630

111-90-0
-K

idney 
750

D
iisopropyl m

ethylphosphonate
4500

49000
3.6

85
36

1445-75-6
-N

one S
pecified 

85

D
im

ethoate
13

170
0.006

0.0004
0.06

60-51-5
-N

eurological 
0.0004

D
im

ethoxybenzidine, 3,3'-
69

330
0.2

N
A

2
119-90-4

N
A

-yes 

D
im

ethrin
24000

440000
2500

1.3
25000

70-38-2
-Liver 

1.3

D
im

ethylaniline, 2,4-
0.5

1
0.0005

19
0.005

95-68-1
-B

lood -S
pleen 

19
-yes 

D
im

ethylaniline, N
,N

-
55

380
0.1

12
1

121-69-7
-S

pleen 
12

D
im

ethylbenzidine, 3,3'-
0.1

0.6
0.001

N
A

0.01
119-93-7

N
A

-yes 

D
im

ethylform
am

ide, N
,N

-
1400

8600
3

210
30

68-12-2
-G

astrointestinal -Liver 
210

D
im

ethylphenol, 2,4-
1300

18000
1.7

1.9
17

105-67-9
-B

lood -N
eurological 

1.9

D
im

ethylphenol, 2,6-
34

370
0.04

5.2
0.4

576-26-1
-K

idney -Liver -S
pleen 

5.2

D
im

ethylphenol, 3,4-
71

1000
0.06

3.4
0.6

95-65-8
-K

idney -Liver -S
pleen 

3.4

D
im

ethylphthalate
690000

*
380

7.8
3800

131-11-3
-K

idney 
7.8

D
initrobenzene, 1,2- (o)

23
240

0.01
0.2

0.1
528-29-0

-S
pleen 

0.2
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please refer to 
the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.
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FPL-040-204



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

D
initrobenzene, 1,3- (m

)
5.8

64
0.004

0.4
0.04

99-65-0
-S

pleen 
0.4

D
initrobenzene, 1,4- (p)

35
890

0.04
0.4

0.4
100-25-4

-S
pleen 

0.4

D
initro-o-cresol, 4,6-

8.4
180

0.4
N

A
4

534-52-1
-M

etabolic D
isorders

N
A

D
initrophenol, 2,4-

110
1200

0.06
0.01

0.6
51-28-5

-Eye 
0.01

D
initrotoluene, 2,4-

1.2
4.3

0.0004
0.07

0.004
121-14-2

-Liver -N
eurological 

0.07
-yes 

D
initrotoluene, 2,6-

1.2
3.8

0.0004
0.005

0.004
606-20-2

-B
lood -K

idney -N
eurological 

0.005
-yes 

D
i-n-octylphthalate

1700
39000

480000
N

A
4800000

117-84-0
-K

idney -Liver 
N

A

D
inoseb

65
840

0.03
0.03

0.3
88-85-7

-D
evelopm

ental 
0.03

D
ioxane, 1,4-

23
38

0.01
0.5

0.1
123-91-1

0.5
-yes 

D
ioxins, as total 2,3,7,8-TC

D
D

 
equivalents

0.000007
0.00003

0.003
0.0000006

0.03
1746-01-6

(e)
0.0000006

-yes 

D
iphenam

id
2300

41000
2.6

20
26

957-51-7
-Liver 

20

D
iphenyl  [see B

iphenyl, 1,1-]

D
iphenylam

ine, N
,N

-
2000

40000
14

N
A

140
122-39-4

-K
idney -Liver 

N
A

D
iphenylhydrazine, 1,2-

1.1
4.8

0.002
0.007

0.02
122-66-7

0.007
-yes 

D
iquat

190
4300

800
60

8000
85-00-7

-Eye 
60

D
isulfoton

3.3
66

0.09
0.1

0.9
298-04-4

-N
eurological 

0.1

D
iuron

150
2300

0.3
0.2

3
330-54-1

-B
lood 

0.2
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please refer to 
the F.A

.W
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

E
D

B
  [see D

ibrom
oethane, 1,2-]

E
D

C
  [see D

ichloroethane, 1,2-]

E
ndosulfan (alpha+beta+sulfate)

450
7600

3.8
0.005

38
115-29-7

-C
ardiovascular -K

idney 
0.0008

E
ndothall

1800
44000

0.4
0.4

4
145-73-3

-G
astrointestinal 

0.4

E
ndrin

25
510

1
0.001

10
72-20-8

-Liver 
0.001

E
P

E
G

  [see Ethylphthalyl ethylglycolate]

E
pichlorohydrin

14
80

0.03
1.1

0.3
106-89-8

-K
idney -N

asal 
1.1

-yes 

E
P

N
  [see E

thyl p-nitrophenyl 
phenylphosphorothioate]
E

P
TC

  [see Ethyl dipropylthiocarbam
ate, 

S
-]

E
thanol

*
*

40
N

A
400

64-17-5
-D

evelopm
ental 

N
A

E
thion

42
920

1.7
0.003

17
563-12-2

-N
eurological 

0.003

E
thoprop

7.4
120

0.005
0.002

0.05
13194-48-4

-N
eurological 

0.002

E
thoxyethanol acetate, 2-

14000
130000

8.8
8.4

88
111-15-9

-D
evelopm

ental 
8.4

E
thoxyethanol, 2-

10000
72000

13
N

A
130

110-80-5
-R

eproductive 
N

A

E
thyl acetate

9100
53000

26
26

260
141-78-6

-B
ody W

eight 
26

E
thyl acrylate

2
3

0.002
0.6

0.02
140-88-5

0.6
-yes 

E
thyl chloride  [or C

hloroethane]
3.9

5.4
0.06

N
A

0.6
75-00-3

-D
evelopm

ental 
N

A
-yes 

Page 14 of 30
D

ISC
LA

IM
ER

 - For m
atters affecting legal rights or for the official version of cleanup target levels for C
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FPL-040-206



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

E
thyl dipropylthiocarbam

ate, S
-  [or 

EPTC
]

1400
14000

11
15

110
759-94-4

-C
ardiovascular 

15

E
thyl ether

260
1400

5
850

50
60-29-7

-B
ody W

eight 
850

E
thyl m

ethacrylate
630

3500
3.5

N
A

35
97-63-2

-K
idney 

N
A

E
thyl p-nitrophenyl 

phenylphosphorothioate  [or EP
N

]
0.8

18
0.02

0.003
0.2

2104-64-5
-N

eurological 
0.003

E
thylbenzene

1500
9200

0.6
12

6
100-41-4

-D
evelopm

ental -K
idney -

Liver 
12

E
thylene diam

ine
1100

11000
0.6

3.2
6

107-15-3
-B

lood -C
ardiovascular 

3.2

E
thylene glycol

110000
*

56
65

560
107-21-1

-K
idney 

65

E
thylene oxide

0.3
0.4

0.0002
20

0.002
75-21-8

20
-yes 

E
thylene thiourea  [or E

TU
]

7
57

0.001
5.6

0.01
96-45-7

-Thyroid 
5.6

-yes 

E
thylphthalyl ethylglycolate  [or E

P
E

G
]

260000
*

1200
N

A
12000

84-72-0
-K

idney 
N

A

E
TU

  [see E
thylene thiourea]

Fenam
iphos

19
340

0.02
0.003

0.2
22224-92-6

-N
eurological 

0.003

Fensulfothion
19

310
0.01

0.004
0.1

115-90-2
-N

eurological 
0.004

Fenvalerate  [see P
ydrin]

Fluom
eturon

980
16000

0.9
1.8

9
2164-17-2

-N
one S

pecified 
1.8

Fluoranthene
3200

59000
1200

1.3
12000

206-44-0
-B

lood -K
idney -Liver 

1.3

Fluorene
2600

33000
160

17
1600

86-73-7
-B

lood 
17
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
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., please refer to 
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FPL-040-207



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

Fluoride
840**

130000
6000

30000
60000

7782-41-4
-Teeth m

ottling
15000

Fluoridone
7000

180000
2500

460
25000

59756-60-4
-K

idney -R
eproductive 

460

Fonofos
140

2100
0.4

0.003
4

944-22-9
-Liver -N

eurological 
0.003

Form
aldehyde

23
31

2.4
0.4

24
50-00-0

-G
astrointestinal 

0.4
-yes 

Furan
4.8

26
0.09

N
A

0.9
110-00-9

-Liver 
N

A

Furfural
190

2400
0.09

2.7
0.9

98-01-1
-Liver -N

asal 
2.7

G
lycidaldehyde

15
120

0.01
N

A
0.1

765-34-4
-A

drenals -B
lood -Kidney 

N
A

G
lyphosate  [or R

oundup]
8800

220000
3.3

0.5
33

1071-83-6
-K

idney 
0.5

G
uthion  [or M

ethyl azinphos]
120

2400
0.2

0.0002
2

86-50-0
-N

eurological 
0.0002

H
eptachlor

0.2
1

23
0.01

230
76-44-8

-Liver 
0.01

-yes 

H
eptachlor epoxide

0.1
0.5

0.6
0.0001

6
1024-57-3

-Liver 
0.0001

-yes 

H
exachloro-1,3-butadiene

6.2
13

1
110

10
87-68-3

-K
idney 

110
-yes 

H
exachlorobenzene

0.4
1.2

2.2
0.0006

22
118-74-1

-Liver 
0.0006

-yes 

H
exachlorocyclohexane, alpha-  [or 

B
H

C
, alpha-]

0.1
0.6

0.0003
0.0003

0.003
319-84-6

0.0003
-yes 

H
exachlorocyclohexane, beta-  [B

H
C

, 
beta-]

0.5
2.4

0.001
0.003

0.01
319-85-7

0.003
-yes 

H
exachlorocyclohexane, delta-  [or B

H
C

, 
delta-]

24
490

0.2
N

A
2

319-86-8
-K

idney -Liver 
N

A

H
exachlorocyclohexane, gam

m
a-  [or 

Lindane or B
H

C
, gam

m
a-]

0.7
2.5

0.009
0.003

0.09
58-89-9

-K
idney -Liver 

0.003
-yes 
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atters affecting legal rights or for the official version of cleanup target levels for C
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FPL-040-208



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

H
exachlorocyclopentadiene

9.5
50

400
24

4000
77-47-4

-G
astrointestinal 

24

H
exachloroethane

38
87

0.2
0.2

2
67-72-1

-K
idney 

0.2
-yes 

H
exachlorophene

26
670

53
26

530
70-30-4

-N
eurological 

26

H
exahydro-1,3,5-trinitro-1,3,5-triazine  

[or R
D

X]
7.7

28
0.002

1.3
0.02

121-82-4
-R

eproductive 
1.3

-yes 

H
exane, n-

680
3900

2.1
1200

21
110-54-3

-N
eurological 

1200

H
exanone, 2-  [or M

ethyl butyl ketone]
24

130
1.4

N
A

14
591-78-6

-N
one S

pecified 
N

A

H
exazinone

2300
32000

1.1
120

11
51235-04-2

-B
ody W

eight 
120

H
ydroquinone

2600
35000

1.4
0.02

14
123-31-9

-B
lood 

0.02

Indeno(1,2,3-cd)pyrene
#

#
6.6

N
A

66
193-39-5

N
A

-yes 

Iron
53000

*
***

***
***

7439-89-6
-G

astrointestinal 
***

Isobutyl alcohol
6400

42000
8.9

200
89

78-83-1
-N

eurological 
200

Isophorone
540

1200
0.2

3.8
2

78-59-1
-N

one S
pecified 

3.8
-yes 

Isopropyl benzene  [see C
um

ene]

K
arate  [see C

yhalothrin, lam
bda]

K
elthane  [see D

icofol]

Lead
400

1400
***

N
A

***
7439-92-1

(d)
-N

eurological 
***

Lim
onene

640
3600

42
N

A
420

138-86-3
-K

idney -Liver 
N

A
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
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., please refer to 
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.C

.

February 2005

FPL-040-209



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

Lindane  [see H
exachlorocyclohexane, 

gam
m

a-]
Linuron

160
3100

0.04
1.4

0.4
330-55-2

-B
lood 

1.4

Lithium
1700

44000
***

N
A

***
7439-93-2

-N
one S

pecified 
N

A

M
alathion

1500
24000

4.2
0.003

42
121-75-5

-N
eurological 

0.003

M
aleic anhydride

3200
24000

2.8
N

A
28

108-31-6
-K

idney 
N

A

M
aleic hydrazide

1000
5400

16
3.4

160
123-33-1

-K
idney 

3.4

M
alonitrile

1.2
13

0.0006
N

A
0.006

109-77-3
-Liver -S

pleen 
N

A

M
aneb

410
8400

2.9
0.5

29
12427-38-2

-Thyroid 
0.5

M
anganese

3500
43000

***
N

A
***

7439-96-5
-N

eurological 
N

A

M
C

P
A

  [see M
ethyl-4-chlorophenoxy 

acetic acid, 2- ]
M

C
P

P
  [see Propionic acid, 2-(2-m

ethyl-
4-chlorophenoxy)]
M

ercury
3

17
2.1

0.01
21

7439-97-6
(c)

-N
eurological 

0.03

M
ercury, m

ethyl-  [see M
ethylm

ercury]

M
erphos

2.5
52

0.5
N

A
5

150-50-5
-N

eurological 
N

A

M
erphos oxide

2.5
56

0.3
0.3

3
78-48-8

-N
eurological 

0.3

M
ethacrylonitrile

1
5.9

0.003
N

A
0.03

126-98-7
-Liver 

N
A

M
etham

idophos
3.1

36
0.001

0
0.01

10265-92-6
-N

eurological 
0
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atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please refer to 
the F.A
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FPL-040-210



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

M
ethanol

13000
90000

14
180

140
67-56-1

-D
evelopm

ental -E
ye -

N
eurological 

180

M
ethidathion

68
950

0.003
0.0001

0.03
950-37-8

-Liver 
0.0001

M
ethom

yl
38

200
1.2

0.007
12

16752-77-5
-K

idney -S
pleen 

0.007

M
ethoxy-5-nitroaniline, 2-

19
71

0.006
N

A
0.06

99-59-2
N

A
-yes 

M
ethoxychlor

420
8800

160
0.1

1600
72-43-5

-D
evelopm

ental -
R

eproductive 
0.1

M
ethyl acetate

6800
38000

16
N

A
160

79-20-9
-Liver 

N
A

M
ethyl acrylate

260
1500

0.9
N

A
9

96-33-3
-N

one S
pecified 

N
A

M
ethyl azinphos  [see G

uthion]

M
ethyl brom

ide  [see B
rom

om
ethane]

M
ethyl butyl ketone  [see H

exanone, 2-]

M
ethyl chloride  [or C

hlorom
ethane]

4
5.7

0.01
2.3

0.1
74-87-3

-N
eurological 

2.3
-yes 

M
ethyl chloroform

  [see Trichloroethane, 
1,1,1-]
M

ethyl ethyl ketone  [or B
utanone, 2-]

16000
110000

17
490

170
78-93-3

-D
evelopm

ental 
490

M
ethyl isobutyl ketone  [or M

IB
K

]
4300

44000
2.6

110
26

108-10-1
-K

idney -Liver 
110

M
ethyl m

ethacrylate
1900

10000
0.1

32
1

80-62-6
-N

asal 
32

M
ethyl parathion  [or P

arathion, m
ethyl]

20
370

0.06
0.0003

0.6
298-00-0

-B
lood -N

eurological 
0.0003

M
ethyl styrene (m

ixed)
120

770
0.8

N
A

8
25013-15-4

-N
asal 

N
A
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 - For m
atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
.C

., please refer to 
the F.A

.W
. published version of C

hapter 62-777, F.A
.C

.
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FPL-040-211



C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

M
ethyl styrene, alpha

1500
10000

11
N

A
110

98-83-9
-K

idney -Liver 
N

A

M
ethyl tert-butyl ether  [or M

TB
E

]
4400

24000
0.09

150
0.9

1634-04-4
-E

ye -Kidney -Liver 
150

M
ethyl-4-chlorophenoxy acetic acid, 2-  

[or M
C

P
A]

35
500

0.02
0.4

0.2
94-74-6

-K
idney -Liver 

0.4

M
ethylaniline, 2-

2.6
6.4

0.0009
0.2

0.009
95-53-4

0.2
-yes 

M
ethylene bis(2-chloroaniline), 4,4-

6.4
23

0.001
N

A
0.01

101-14-4
-Liver -B

ladder
N

A
-yes 

M
ethylene brom

ide
96

550
0.3

N
A

3
74-95-3

-B
lood 

N
A

M
ethylene chloride

17
26

0.02
7.3

0.2
75-09-2

-Liver 
7.3

-yes 

M
ethylene diphenyl diisocyanate

400
2100

N
A

N
A

N
A

101-68-8
-N

asal 
N

A

M
ethylm

ercury  [or M
ercury, m

ethyl]
1.1

6.1
0.002

N
A

0.02
22967-92-6

-N
eurological 

N
A

M
ethylnaphthalene, 1-

200
1800

3.1
10

31
90-12-0

-N
asal 

10

M
ethylnaphthalene, 2-

210
2100

8.5
9.1

85
91-57-6

-N
asal 

9.1

M
ethylphenol, 2-  [or C

resol, o-]
2900

31000
0.3

1.9
3

95-48-7
-N

eurological 
1.9

M
ethylphenol, 3-  [or C

resol, m
-]

2900
33000

0.3
3.3

3
108-39-4

-N
eurological 

3.3

M
ethylphenol, 4-  [or C

resol, p-]
300

3400
0.03

0.5
0.3

106-44-5
-N

eurological -R
espiratory 

0.5

M
etolachlor

12000
200000

1.2
0.01

12
51218-45-2

-B
ody W

eight 
0.01

M
etribuzin

54
290

2.2
0.8

22
21087-64-9

-K
idney -Liver 

0.8

M
etsulfuron, m

ethyl  [see A
lly]
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atters affecting legal rights or for the official version of cleanup target levels for C

hapter 62-777, F.A
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., please refer to 
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

M
evinphos

18
270

0.01
0.0003

0.1
7786-34-7

-N
eurological 

0.0003

M
IBK

  [see M
ethyl isobutyl ketone]

M
olinate

120
1300

0.1
0.1

1
2212-67-1

-R
eproductive 

0.1

M
olybdenum

440
11000

***
N

A
***

7439-98-7
-G

out
N

A

M
TB

E
  [see M

ethyl tert-butyl ether]

N
aled

150
2400

0.1
0.0002

1
300-76-5

-N
eurological 

0.0002

N
aphthalene

55
300

1.2
2.2

12
91-20-3

-N
asal 

2.2

N
ickel

340**
35000

130
N

A
1300

7440-02-0
(b,c)

-B
ody W

eight 
11

N
itrate

140000
*

***
N

A
***

14797-55-8
-B

lood 
N

A

N
itrite

8700
220000

***
N

A
***

14797-65-0
-B

lood 
N

A

N
itroaniline, m

-
21

130
0.01

N
A

0.1
99-09-2

-B
lood 

N
A

-yes 

N
itroaniline, o-

24
130

0.1
N

A
1

88-74-4
-B

lood 
N

A

N
itroaniline, p-

17
96

0.008
5.9

0.08
100-01-6

-B
lood 

5.9
-yes 

N
itrobenzene

18
140

0.02
0.6

0.2
98-95-3

-A
drenals -B

lood -Kidney -
Liver 

0.6

N
itroglycerin

27
54

0.03
N

A
0.3

55-63-0
-C

ardiovascular 
N

A
-yes 

N
itrophenol, 4-

560
7900

0.3
0.3

3
100-02-7

-N
one S

pecified 
0.3

N
itroso-di-ethylam

ine, N
-

0.003
0.005

0.000001
0.00003

0.00001
55-18-5

0.00003
-yes 
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

N
itroso-dim

ethylam
ine, N

-
0.009

0.02
0.000003

0.01
0.00003

62-75-9
0.01

-yes 

N
itroso-di-n-butylam

ine, N
-

0.05
0.08

0.00009
0.0005

0.0009
924-16-3

0.0005
-yes 

N
itroso-di-n-propylam

ine, N
-

0.08
0.2

0.00005
0.005

0.0005
621-64-7

0.005
-yes 

N
itroso-diphenylam

ine, N
-

180
730

0.4
0.3

4
86-30-6

0.3
-yes 

N
itroso-N

-m
ethylethylam

ine, N
-

0.02
0.04

0.000006
0.0002

0.00006
10595-95-6

0.0002
-yes 

N
itrotoluene, m

-
640

4700
1.4

3.6
14

99-08-1
-S

pleen 
3.6

N
itrotoluene, o-

400
3300

0.9
7.3

9
88-72-2

-S
pleen 

7.3

N
itrotoluene, p-

750
12000

0.9
7.3

9
99-99-0

-S
pleen 

7.3

N
onylphenol

100
2200

20
14

200
25154-52-3

-K
idney 

3.4

O
ctam

ethylpyrophosphoram
ide

130
1600

0.06
N

A
0.6

152-16-9
-N

eurological 
N

A

O
xam

yl
1700

22000
0.9

0.04
9

23135-22-0
-B

ody W
eight 

0.04

P
araquat

340
5500

16
230

160
1910-42-5

-R
espiratory 

230

Parathion
500

11000
1

0.01
10

56-38-2
-N

eurological 
0.01

P
arathion, m

ethyl  [see M
ethyl parathion]

P
C

B
s  [or A

roclor m
ixture]

0.5
2.6

17
0.002

170
1336-36-3

-Im
m

unological 
0.002

-yes 

P
C

E
  [see Tetrachloroethene]

P
ebulate

2000
17000

8.5
7.4

85
1114-71-2

-B
lood 

7.4
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

P
endim

ethalin
3200

58000
28

1
280

40487-42-1
-Liver 

1

P
entachlorobenzene

45
480

3.9
1.2

39
608-93-5

-K
idney -Liver 

1.2

P
entachloronitrobenzene

3.3
12

0.2
0.03

2
82-68-8

-Liver 
0.03

-yes 

P
entachlorophenol

7.2
28

0.03
0.2

0.3
87-86-5

-K
idney -Liver 

0.2
-yes 

P
erm

ethrin
4200

96000
2500

0.007
25000

52645-53-1
-Liver 

0.007

P
henanthrene

2200
36000

250
N

A
2500

85-01-8
-K

idney 
N

A

P
henm

edipham
  [or B

etanal]
21000

450000
150

18
1500

13684-63-4
-N

one S
pecified 

18

P
henol

500**
220000

0.05
0.03

0.5
108-95-2

-D
evelopm

ental 
0.03

P
henylenediam

ine, m
-

360
4000

0.2
N

A
2

108-45-2
-Liver 

N
A

P
henylenediam

ine, o-
17

54
0.004

N
A

0.04
95-54-5

N
A

-yes 

P
henylenediam

ine, p-
12000

160000
6.2

N
A

62
106-50-3

-W
hole B

ody
N

A

P
henylphenol, 2-

490
2100

0.4
0.8

4
90-43-7

0.8
-yes 

P
horate

16
320

0.3
0.001

3
298-02-2

-N
eurological 

0.001

P
hosm

et
1600

33000
5

0.004
50

732-11-6
-Liver -N

eurological 
0.004

P
hthalic acid, p-

8000
45000

110
N

A
1100

100-21-0
-B

ladder
N

A

P
hthalic anhydride

11000
63000

76
N

A
760

85-44-9
-K

idney -N
asal -R

espiratory 
N

A

P
olychlorinated dibenzo-p-dioxins  [see 

D
ioxins]
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

P
rom

eton
1200

23000
2.4

14
24

1610-18-0
-N

one S
pecified 

14

P
rom

etryn
320

6100
0.7

0.5
7

7287-19-6
-B

one M
arrow

 -K
idney -Liver 

0.5

P
ropachlor

990
17000

1.1
0.1

11
1918-16-7

-Liver 
0.1

P
ropanil

390
6700

0.4
0.2

4
709-98-8

-S
pleen 

0.2

P
ropazine

1600
28000

0.2
2.7

2
139-40-2

-B
ody W

eight 
2.7

Propionic acid, 2-(2-m
ethyl-4-

chlorophenoxy)  [or M
C

P
P

]
64

800
0.03

N
A

0.3
93-65-2

-K
idney 

N
A

Propoxur  [see Baygon]

P
ropylene glycol

*
*

560
140

5600
57-55-6

-B
lood -B

one M
arrow

 
140

P
ropylene glycol m

onom
ethyl ether

38000
390000

20
N

A
200

107-98-2
-K

idney -Liver -N
eurological 

N
A

P
ropylene oxide

3.1
9.3

0.0006
N

A
0.006

75-56-9
-N

asal -R
espiratory 

N
A

-yes 

P
ydrin [or Fenvalerate]

2100
46000

70
0.0001

700
51630-58-1

-N
eurological 

0.0001

P
yrene

2400
45000

880
1.3

8800
129-00-0

-K
idney 

1.3

P
yridine

20
130

0.03
5.4

0.3
110-86-1

-Liver 
5.4

Q
uinoline

0.3
1.3

0.0009
N

A
0.009

91-22-5
N

A
-yes 

R
D

X
  [see H

exahydro-1,3,5-trinitro-1,3,5-
triazine]
R

esm
ethrin

2500
56000

1200
0.01

12000
10453-86-8

-R
eproductive 

0.01

R
onnel

4200
88000

1300
0.2

13000
299-84-3

-Liver 
0.2
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

R
oundup  [see G

lyphosate]

S
elenium

440
11000

5.2
0.5

52
7782-49-2

(b,c)
-H

air Loss -N
eurological -S

kin 
7.4

Sevin  [see C
arbaryl]

S
ilver

410
8200

17
0.01

170
7440-22-4

(b)
-Skin 

0.06

S
ilvex  [see Trichlorophenoxy propionic 

acid]
S

im
azine

7.8
35

0.08
0.1

0.8
122-34-9

-B
lood 

0.1
-yes 

S
trontium

52000
*

***
N

A
***

7440-24-6
-B

one
N

A

S
trychnine

23
380

0.02
0.3

0.2
57-24-9

-M
ortality 

0.3

S
tyrene

3600
23000

3.6
16

36
100-42-5

-B
lood -Liver -N

eurological 
16

TC
D

D
, 2,3,7,8-  [see D

ioxins, as total 
2,3,7,8-TC

D
D

 equivalents]
TC

E
  [see Trichloroethene]

Tem
ik  [see A

ldicarb]

Terbacil
920

14000
0.5

14
5

5902-51-2
-Liver -Thyroid 

14

Terbufos
1.9

29
0.02

0.001
0.2

13071-79-9
-N

eurological 
0.001

Terbutryn
88

2200
0.2

0.09
2

886-50-0
-B

lood 
0.09

Tetrachlorobenzene, 1,2,4,5-
12

100
0.5

0.4
5

95-94-3
-K

idney 
0.4

Tetrachloroethane, 1,1,1,2-
2.9

4.3
0.01

N
A

0.1
630-20-6

-K
idney -Liver 

N
A

-yes 
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

Tetrachloroethane, 1,1,2,2-
0.7

1.2
0.001

0.08
0.01

79-34-5
-Liver 

0.08
-yes 

Tetrachloroethene  [or P
C

E
]

8.8
18

0.03
0.1

0.3
127-18-4

-Liver 
0.1

-yes 

Tetrachlorophenol, 2,3,4,6-
2100

30000
3.2

0.07
32

58-90-2
-Liver 

0.07

Tetraethyl dithiopyrophosphate
35

510
0.1

0.0004
1

3689-24-5
-B

one M
arrow

 -N
eurological 

0.0004

Thallium
6.1

150
2.8

9
28

7440-28-0
-H

air Loss -Liver 
9

Thiobencarb
810

16000
2.9

N
A

29
28249-77-6

-K
idney 

N
A

Thiram
400

7700
1.1

0.005
11

137-26-8
-N

eurological 
0.005

Tin
47000

880000
***

N
A

***
7440-31-5

-K
idney -Liver 

N
A

Toluene
7500

60000
0.5

5.6
5

108-88-3
-K

idney -Liver -N
eurological 

5.6

Toluene diisocyanate, 2,4/2,6- m
ixture

1.3
15

N
A

N
A

N
A

26471-62-5
-R

espiratory 
N

A

Toluidine, p-
2.2

4.5
0.0009

N
A

0.009
106-49-0

N
A

-yes 

Toxaphene
0.9

4.5
31

0.002
310

8001-35-2
-D

evelopm
ental 

0.002
-yes 

Triallate
980

16000
8.4

6
84

2303-17-5
-Liver -S

pleen 
6

Tributyltin oxide
25

570
7.6

0.2
76

56-35-9
-Im

m
unological 

0.2

Trichloro-1,2,2-trifluoroethane, 1,1,2-  [or 
C

FC
 113]

18000
96000

11000
N

A
110000

76-13-1
-N

eurological 
N

A

Trichloroacetic acid
770

8800
0.04

400
0.4

76-03-9
-N

one S
pecified 

400

Trichlorobenzene, 1,2,3-
650

8200
4.6

5.6
46

87-61-6
-Adrenals 

5.6
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

Trichlorobenzene, 1,2,4-
660

8500
5.3

1.7
53

120-82-1
-Adrenals 

1.7

Trichlorobenzene, 1,3,5-
260

2300
16

N
A

160
108-70-3

-N
one S

pecified 
N

A

Trichloroethane, 1,1,1-  [or M
ethyl 

chloroform
]

730
3900

1.9
2.6

19
71-55-6

-N
one S

pecified 
2.6

Trichloroethane, 1,1,2-
1.4

2
0.03

0.09
0.3

79-00-5
-Liver 

0.09
-yes 

Trichloroethene  [or TC
E]

6.4
9.3

0.03
0.9

0.3
79-01-6

-N
one S

pecified 
0.9

-yes 

Trichlorofluorom
ethane

270
1500

33
N

A
330

75-69-4
-C

ardiovascular -K
idney -

R
espiratory 

N
A

Trichlorophenol, 2,4,5-
7700

130000
0.07

1.5
0.7

95-95-4
-K

idney -Liver 
1.5

Trichlorophenol, 2,4,6-
70

230
0.06

0.1
0.6

88-06-2
0.1

-yes 

Trichlorophenoxy acetic acid, 2,4,5-
690

9500
0.4

0.8
4

93-76-5
-K

idney 
0.8

Trichlorophenoxy propionic acid, 2, (2, 4, 
5-)  [or Silvex]

660
14000

5.4
N

A
54

93-72-1
-Liver 

N
A

Trichloropropane, 1,1,2-
76

460
0.3

N
A

3
598-77-6

-K
idney -Liver -Thyroid 

N
A

Trichloropropane, 1,2,3-
0.06

0.1
0.0001

0.001
0.001

96-18-4
-K

idney -Liver 
0.001

-yes 

Trichloropropene, 1,2,3-
18

98
0.4

N
A

4
96-19-5

-Eye 
N

A

Triethylam
ine

41
270

N
A

N
A

N
A

121-44-8
-N

asal 
N

A

Trifluralin
92

280
3.6

0.2
36

1582-09-8
-B

lood -Liver 
0.2

-yes 

Trim
ethyl phosphate

19
57

0.004
N

A
0.04

512-56-1
N

A
-yes 

Trim
ethylbenzene, 1,2,3-

18
96

0.3
N

A
3

526-73-8
-N

one S
pecified 

N
A
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C
ontam

inants

L
eachability 
Based on 

G
roundw

ater 
C

riteria 
R

esidential

Target 
O

rgans/System
s or 

Effects†
D

irect E
xposure 

C
om

m
ercial/ 

Industrial

Leachability 
Based on  
M

arine  
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
Freshw

ater 
Surface W

ater 
C

riteria 

L
eachability 
B

ased on 
G

roundw
ater 

of L
ow

 Y
ield/ 

Poor Q
uality 

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

(m
g/kg)

C
A

S#s 

Soil C
leanup Target Levels 

T
able 2 - T

echnical R
eport

C
arcinogen

Trim
ethylbenzene, 1,2,4-

18
95

0.3
7.2

3
95-63-6

-N
one S

pecified 
7.2

Trim
ethylbenzene, 1,3,5-

15
80

0.3
6.7

3
108-67-8

-N
one S

pecified 
6.7

Trinitrobenzene, 1,3,5-
2000

26000
1

0.09
10

99-35-4
-B

lood -S
pleen 

0.09

Trinitrophenylm
ethylnitram

ine
790

15000
1.4

N
A

14
479-45-8

-K
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 D
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Table 3 
Default Parameters for Figures 4, 5, and 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

1 Aggregate Resident:  Age 1 to 31 years.  
2 Child:  Age 1 to 7 years.    
3 The default PEF is for 0.5 acre sites with undisturbed soil.  Site-specific PEFs must be calculated for sites with contaminated areas which are 

significantly larger in size or if warranted based on site-specific conditions. 

Symbol Definition (units) Receptor Default Reference 

aggregate resident 1 51.9 
Derived from equation using child 
and adult body weights (See 
Appendix A) 

child 2 16.8 
BW body weight                     

(kg) 

adult/worker 76.1 
Derived form NHANES III data (See 
Appendix A) 

aggregate resident 120 
Derived from equation using child 
and adult ingestion rates (Technical 
Report, page 21) 

child 200 
IRo ingestion rate, oral   

(mg/day)  

worker 50 USEPA (1996b) 

aggregate resident 350 
child 350 EF exposure frequency  

(days/yr)  
worker 250 

USEPA (1996b) 

aggregate resident 30 
child 6 ED exposure duration (years)  

worker 25 
USEPA (1996b) 

aggregate resident 4810 
child 2960 SA surface area exposed 

(cm2/day)  
worker 3500 

Derived from NHANES III data 
using allometric scaling 
(See Appendix A) 

aggregate resident 0.1 
child 0.2 AF adherence factor      

(mg/cm2) 
worker 0.2 

RAGS (part E), USEPA 2000 
Supplemental Guidance for Dermal 
Risk Assessment – Interim Guidance 

averaging time (days)  
(carcinogens)  25550 

(70 years) 

aggregate resident 10950 
(30 years) 

child 2190 
(6 years) 

AT 
averaging time (days)  
(non-carcinogens) 

worker 9125 
(25 years) 

RAGS (part A), USEPA 1989a 
(EPA/540/1-89/002) (AT=ED) 

aggregate resident 12.2 
child 8.1 IRi inhalation rate           

(m3/day) 
worker 20 

Exposure Factors Handbook, USEPA 
1997 
(See Appendix A) 

dermal absorption ( unitless) 
(organics)  0.01 

DA 
dermal absorption (unitless) 
(inorganics)  0.001 

USEPA Region 4 Guidance 

VF volatilization factor    
(m3/kg)  chemical-

specific 

Soil Screening Guidance, USEPA 
1996b (EPA/540/R-95/128)          
(See Fig. 7) 

PEF 3 particulate emission factor 
(m3/kg)  1.24 x 109 

Soil Screening Guidance, USEPA 
1996b (EPA/540/R-95/128)          
(See Fig. 6) 

TR target cancer risk (unitless)  10-6 Per Sections 376.3071, 376.30701, 
376.3078(4) 376.81, F.S. 

THI target hazard index (unitless)  1 Per Sections 376.3071, 376.30701, 
376.3078(4) 376.81, F.S. 
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#
#

#
SC

D
M

C
alculated

C
alculated

H
SD

B

6.684
SC

D
M

SC
D

M

A
rsenic

N
O

C
A

S
817

N
A

N
A

2.952E-01
3.245E-05

0.000
0.000

2.060E-06
#

#
#

H
SD

B
C

alculated
C

alculated
H

SD
B

5.727
SC

D
M

SSG

A
trazine

1912-24-9
173

4.05E+02
2.960E

-09
2.590E-02

6.660E-06
7.000E+01

2.430E+00
1.678E-08

1.201E+06
5.370E+05

1.096E+06
SC

D
M

SC
D

M
H

SD
B

C
H

EM
9

C
H

EM
9

SC
D

M

1.23
H

SD
B

A
zobenzene

103-33-3
68

2.58E+03
1.350E

-05
3.257E-02

7.466E-06
6.400E+00

1.548E+01
6.469E-08

6.115E+05
2.735E+05

5.583E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.203
H

SD
B

B
arium

 (soluble salts)
7440-39-3

725
N

A
N

A
3.066E-02

1.682E-05
0.000

4.100E+01
2.598E-09

#
#

#
SC

D
M

C
alculated

C
alculated

ATSD
R

3.51
SC

D
M

SC
D

M

B
aygon  [or P

ropoxur]
114-26-1

87
4.42E+01

1.184E
-07

2.730E-02
6.680E-06

1.860E+03
2.651E-01

1.355E-07
4.225E+05

1.890E+05
3.857E+05

EPI,m
eas

EPI,calc
EPI,calc

C
H

EM
9

C
H

EM
9

EPI,m
eas

1.2
C

R
C

B
ayleton

43121-43-3
82

4.70E+02
8.110E

-11
1.743E-02

5.653E-06
1.360E+02

2.820E+00
1.229E-08

1.403E+06
6.274E+05

1.281E+06
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B-G
eoM

ean

1.22
H

SD
B

B
enom

yl
17804-35-2

138.5
2.10E+03

3.720E
-10

1.743E-02
5.799E-06

3.800E+00
1.260E+01

2.900E-09
2.888E+06

1.292E+06
2.637E+06

M
acKay

H
SD

B
H

ow
ard&M

eylan
C

alculated
C

alculated
H

SD
B

1.2582
C

alculated

B
entazon

25057-89-0
138

4.84E+01
2.200E

-09
2.070E-02

7.132E-06
5.340E+02

2.904E-01
1.162E-07

4.562E+05
2.040E+05

4.165E+05
H

SD
B-G

eoM
ean

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B-G
eoM

ean

1.47
H

SD
B

B
enzaldehyde

100-52-7
-26

7.14E+01
2.670E

-05
7.300E-02

9.070E-06
3.000E+03

4.284E-01
8.163E-06

5.444E+04
2.435E+04

4.969E+04
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.05
H

SD
B

B
enzene

71-43-2
5.5

5.90E+01
5.550E

-03
8.800E-02

1.020E-05
1.750E+03

3.540E-01
2.146E-03

3.357E+03
1.501E+03

3.065E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.8765
SC

D
M
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

B
enzenethiol

108-98-5
-14.8

2.46E+02
3.500E

-04
6.743E-02

9.426E-06
8.360E+02

1.476E+00
3.269E-05

2.720E+04
1.217E+04

2.483E+04
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.0728
H

SD
B

B
enzidine

92-87-5
120

2.74E+03
3.900E

-11
3.201E-02

7.639E-06
5.000E+02

1.644E+01
2.932E-09

2.872E+06
1.285E+06

2.622E+06
SC

D
M

EPI,calc
SC

D
M

SC
D

M

1.25
H

SD
B

B
enzo(a)anthracene

56-55-3
84

4.00E+05
3.350E

-06
5.100E-02

9.000E-06
9.400E-03

2.400E+03
1.793E-10

1.162E+07
5.195E+06

1.060E+07
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.274
ATSD

R

B
enzo(a)pyrene

50-32-8
176.5

1.00E+06
1.130E

-06
4.300E-02

9.000E-06
1.620E-03

6.000E+03
2.721E-11

2.982E+07
1.333E+07

2.722E+07
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.351
H

SD
B

B
enzo(b)fluoranthene

205-99-2
168

1.25E+06
1.110E

-04
2.260E-02

5.560E-06
1.500E-03

7.500E+03
7.353E-10

5.736E+06
2.565E+06

5.236E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.351
Surrogate (a)

B
enzo(g,h,i)perylene

191-24-2
277

3.85E+06
1.410E

-07
2.100E-02

5.260E-06
2.600E-04

2.310E+04
1.725E-12

1.184E+08
5.295E+07

1.081E+08
H

SD
B

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.283
C

alculated

B
enzo(k)fluoranthene

207-08-9
217

1.25E+06
8.290E

-07
2.260E-02

5.560E-06
8.000E-04

7.500E+03
1.016E-11

4.879E+07
2.182E+07

4.454E+07
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.351
Surrogate (a)

B
enzoic acid

65-85-0
122.4

6.00E-01
1.540E

-06
5.360E-02

7.970E-06
3.500E+03

3.600E-03
2.229E-06

1.042E+05
4.660E+04

9.511E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2659
SC

D
M

Benzotrichloride
98-07-7

-5
1.20E+03

2.600E
-04

2.750E-02
7.770E-06

1.000E+02
7.200E+00

2.146E-06
1.062E+05

4.749E+04
9.693E+04

H
SD

B
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
Verschueren

1.3756
H

SD
B

B
enzyl alcohol

100-51-6
-15.2

1.25E+01
3.910E

-07
7.118E-02

8.970E-06
4.000E+04

7.500E-02
6.728E-07

1.896E+05
8.480E+04

1.731E+05
SC

D
M

SC
D

M
H

SD
B

C
H

EM
9

C
H

EM
9

SC
D

M

1.0419
SC

D
M

B
enzyl chloride

100-44-7
-45

1.80E+02
4.150E

-04
7.500E-02

7.800E-06
5.250E+02

1.080E+00
5.750E-05

2.051E+04
9.173E+03

1.872E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.1004
SC

D
M

B
eryllium

7440-41-7
1278

N
A

N
A

9.909E-01
5.866E-05

0.000
7.900E+02

4.713E-10
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

1.8477
SC

D
M

SC
D

M

B
idrin  [or D

icrotophos]
141-66-2

-9.9
7.32E+01

1.200E
-12

2.296E-02
6.414E-06

1.000E+06
4.392E-01

7.552E-08
5.660E+05

2.531E+05
5.167E+05

M
acKay

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

M
acKay

1.216
H

SD
B

B
iphenyl, 1,1-  [or D

iphenyl]
92-52-4

69
8.00E+03

3.000E
-04

4.040E-02
8.150E-06

6.030E+00
4.800E+01

5.515E-07
2.094E+05

9.367E+04
1.912E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.04
SC

D
M

B
is(2-chloroethoxy)m

ethane
111-91-1

-32
7.50E+04

1.700E
-07

3.449E-02
7.820E-06

1.200E+05
4.500E+02

1.388E-10
1.320E+07

5.905E+06
1.205E+07

EPI,m
eas

SC
D

M
SC

D
M

SC
D

M

1.234
H

SD
B

B
is(2-chloroethyl)ether

111-44-4
-51.9

1.55E+01
1.800E

-05
6.920E-02

7.530E-06
1.720E+04

9.300E-02
1.433E-05

4.108E+04
1.837E+04

3.750E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.22
SC

D
M

B
is(2-chloroisopropyl)ether  [or 

B
is(2-chloro-1-m

etylethyl)ether]
39638-32-9

-99.3
3.45E+02

3.320E
-04

6.020E-02
6.410E-06

1.310E+03
2.070E+00

2.011E-05
3.468E+04

1.551E+04
3.166E+04

H
SD

B-G
eoM

ean
SC

D
M

H
ow

ard
C

H
EM

9
C

H
EM

9
SC

D
M

1.1122
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

B
is(2-ethylhexyl)adipate

103-23-1
-67.8

4.86E+04
2.862E

-03
1.489E-02

4.157E-06
7.800E-01

2.918E+02
3.189E-07

2.754E+05
1.232E+05

2.514E+05
EPI,m

eas
EPI,calc

EPI,calc 
C

alculated
C

alculated
EPI,m

eas

0.922
H

SD
B

B
is(2-ethylhexyl)phthalate  [or 

D
E

H
P

]
117-81-7

-55
1.50E+07

1.020E
-07

3.510E-02
3.660E-06

3.400E-01
9.000E+04

3.450E-13
2.648E+08

1.184E+08
2.417E+08

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.981
SC

D
M

B
isphenol A

80-05-7
152.5

6.92E+02
1.000E

-10
2.640E-02

5.730E-06
1.200E+02

4.152E+00
8.556E-09

1.681E+06
7.520E+05

1.535E+06
H

SD
B-G

eoM
ean

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.195
H

SD
B

B
oron

7440-42-8
2300

N
A

N
A

9.117E-01
6.076E-05

0.000
0.000

3.857E-06
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

2.35
SC

D
M

SC
D

M

B
rom

acil
314-40-9

158.7
6.62E+01

5.070E
-11

2.500E-02
4.560E-06

8.150E+02
3.972E-01

5.823E-08
6.446E+05

2.883E+05
5.884E+05

H
SD

B-G
eoM

ean
H

SD
B-G

eoM
ean

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.55
H

SD
B

B
rom

ate
15541-45-4

350
1.43E+01

9.290E
-17

3.454E-02
1.704E-05

6.900E+04
8.580E-02

5.821E-07
2.039E+05

9.117E+04
1.861E+05

H
SD

B
EPI,calc

EPI,calc
C

alculated
C

alculated
H

SD
B

3.34
H

SD
B

B
rom

ochlorom
ethane

74-97-5
-86.5

5.40E+01
1.500E

-03
4.740E-02

1.000E-05
1.670E+04

3.240E-01
3.566E-04

8.236E+03
3.683E+03

7.518E+03
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.9344
H

SD
B

B
rom

odichlorom
ethane

75-27-4
-57

5.50E+01
1.600E

-03
2.980E-02

1.060E-05
6.740E+03

3.300E-01
2.356E-04

1.013E+04
4.532E+03

9.251E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.98
SC

D
M

B
rom

oform
75-25-2

8
8.50E+01

5.350E
-04

1.490E-02
1.030E-05

3.100E+03
5.100E-01

2.846E-05
2.916E+04

1.304E+04
2.662E+04

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

2.899
SC

D
M

B
rom

om
ethane  [or M

ethyl 
brom

ide]
74-83-9

-93.7
1.04E+01

6.240E
-03

7.280E-02
1.210E-05

1.520E+04
6.240E-02

4.707E-03
2.267E+03

1.014E+03
2.070E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.6755
SC

D
M

B
rom

oxynil
1689-84-5

190
4.35E+02

1.919E
-08

1.595E-02
7.249E-06

1.300E+02
2.607E+00

1.725E-08
1.184E+06

5.297E+05
1.081E+06

EPI,m
eas

EPI,calc
EPI,calc 

C
alculated

C
alculated

EPI,m
eas

1.7406
C

alculated

B
utanol, n-

71-36-3
-89.8

7.00E+00
8.810E

-06
8.000E-02

9.300E-06
7.400E+04

4.200E-02
1.125E-05

4.637E+04
2.074E+04

4.233E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.8098
SC

D
M

B
utyl alcohol, tert-  [or B

utanol, tert-
]

75-65-0
25.4

1.47E+00
2.103E

-05
1.406E-01

9.876E-06
1.000E+06

8.826E-03
5.986E-05

2.010E+04
8.991E+03

1.835E+04
EPI,m

eas
EPI,calc

EPI,calc
C

alculated
C

alculated
H

ow
ard&M

eylan

0.78
Verschueren

B
utyl benzyl phthalate

85-68-7
-35

5.50E+04
1.260E

-06
1.990E-02

4.100E-06
2.690E+00

3.300E+02
2.448E-10

9.942E+06
4.446E+06

9.075E+06
H

SD
B

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.117
H

SD
B-G

eoM
ean

B
utylate

2008-41-5
-9.99

2.68E+02
8.450E

-06
2.897E-02

5.792E-06
4.400E+01

1.608E+00
3.346E-07

2.689E+05
1.203E+05

2.455E+05
H

SD
B est.

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

0.9402
H

SD
B

B
utylphthalyl butylglycolate

85-70-1
-35

1.50E+04
2.060E

-08
1.544E-02

4.890E-06
1.200E+02

9.000E+01
3.522E-10

8.288E+06
3.706E+06

7.566E+06
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

1.097
H

SD
B

C
adm

ium
7440-43-9

321
N

A
N

A
2.981E-02

3.258E-05
0.000

7.500E+01
2.754E-09

#
#

#
SC

D
M

C
alculated

C
alculated

H
SD

B

8.65
SC

D
M

SC
D

M
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

C
alcium

 cyanide
592-01-8

640
N

A
N

A
1.719E-01

1.457E-05
7.160E+04

0.000
9.248E-07

#
#

#
H

SD
B

0
C

alculated
C

alculated
ATSD

R

1.853
H

SD
B

C
aptafol

2425-06-1
160

2.74E+03
6.859E

-10
1.286E-02

5.677E-06
1.400E+00

1.642E+01
2.183E-09

3.329E+06
1.489E+06

3.039E+06
EPI,m

eas
EPI,calc

EPI,calc 
C

alculated
C

alculated
EPI,m

eas

1.46
C

alculated

C
aptan

133-06-2
172.5

2.55E+02
7.190E

-06
1.810E-02

5.000E-06
3.300E+00

1.530E+00
1.939E-07

3.533E+05
1.580E+05

3.225E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.74
SC

D
M

C
arbaryl [or S

evin]
63-25-2

145
2.10E+02

3.460E
-09

2.780E-02
7.130E-06

1.040E+02
1.260E+00

3.344E-08
8.506E+05

3.804E+05
7.765E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.2282
SC

D
M

C
arbazole

86-74-8
246.2

3.40E+03
1.530E

-08
3.900E-02

7.030E-06
7.480E+00

2.040E+01
2.241E-09

3.286E+06
1.470E+06

3.000E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.1
H

SD
B

C
arbofuran

1563-66-2
151

3.85E+01
9.200E

-05
2.548E-02

6.568E-06
3.200E+02

2.310E-01
1.556E-05

3.942E+04
1.763E+04

3.599E+04
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.18
SC

D
M

C
arbon disulfide

75-15-0
-115

4.57E+01
3.030E

-02
1.040E-01

1.000E-05
1.190E+03

2.742E-01
1.130E-02

1.463E+03
6.545E+02

1.336E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2632
SC

D
M

C
arbon tetrachloride

56-23-5
-23

1.75E+02
3.040E

-02
7.800E-02

8.800E-06
7.930E+02

1.050E+00
3.737E-03

2.544E+03
1.138E+03

2.323E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.594
SC

D
M

C
arbophenothion  [or Trithion]

786-19-6
-9.99

3.65E+05
2.150E

-07
1.405E-02

5.281E-06
3.650E-02

2.190E+03
1.832E-11

3.634E+07
1.625E+07

3.317E+07
H

SD
B est.

SC
D

M
H

SD
B

C
alculated

C
alculated

SC
D

M

1.271
SC

D
M

C
arboxin

5234-68-4
94

8.00E+01
8.769E

-10
2.250E-02

6.709E-06
1.990E+02

4.798E-01
7.354E-08

5.736E+05
2.565E+05

5.236E+05
EPI,m

eas
EPI,calc

EPI,calc
C

alculated
C

alculated
EPI,m

eas

1.3
M

acKay

C
hloral hydrate

302-17-0
57

1.00E+00
2.151E

-07
3.031E-02

1.044E-05
9.310E+06

6.000E-03
7.593E-07

1.785E+05
7.983E+04

1.629E+05
EPI,m

eas
EPI,calc

EPI,calc
C

alculated
C

alculated
H

ow
ard&M

eylan

1.9081
H

SD
B

C
hloram

ben
133-90-4

200
1.07E+01

4.133E
-09

3.230E-02
8.510E-06

7.000E+02
6.432E-02

3.305E-07
2.705E+05

1.210E+05
2.470E+05

EPI,m
eas

EPI,calc
EPI,calc

C
H

EM
9

C
H

EM
9

EPI,m
eas

C
hlordane (total)

106
1.20E+05

4.860E
-05

1.180E-02
4.370E-06

5.600E-02
7.200E+02

1.778E-09
3.689E+06

1.650E+06
3.367E+06

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.6
SC

D
M

(a)

C
hlorine cyanide  [or C

yanogen 
chloride]

506-77-4
-6.5

4.95E+03
3.735E

-05
1.561E-01

1.280E-05
8.500E+04

2.970E+01
4.301E-07

2.372E+05
1.061E+05

2.165E+05
SC

D
M

SC
D

M
EPI,calc

C
H

EM
9

C
H

EM
9

Verschueren

1.186
SC

D
M

C
hloro-1,1-difluoroethane, 1-

75-68-3
-130.8

4.86E+01
2.695E

-01
7.553E-02

1.015E-05
1.400E+03

2.916E-01
1.790E-02

1.162E+03
5.198E+02

1.061E+03
EPI,m

eas
EPI,calc

EPI,calc 
C

alculated
C

alculated
EPI,m

eas

1.107
H

SD
B

C
hloro-1,3-butadiene  [or 

C
hloroprene]

126-99-8
-130

1.10E+02
3.200E

-02
1.040E-01

1.050E-05
1.740E+03

6.600E-01
7.209E-03

1.832E+03
8.192E+02

1.672E+03
SC

D
M

SC
D

M
H

SD
B

C
H

EM
9

C
H

EM
9

SC
D

M

0.956
SC

D
M

C
hloroacetic acid

79-11-8
50

3.00E+01
1.300E

-09
7.330E-02

1.210E-05
6.140E+06

1.800E-01
2.751E-07

2.966E+05
1.326E+05

2.707E+05
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.4043
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

C
hloroaniline, p-

106-47-8
72.5

6.50E+01
3.310E

-07
4.830E-02

1.010E-05
5.300E+03

3.900E-01
2.021E-07

3.460E+05
1.547E+05

3.158E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.429
SC

D
M

C
hlorobenzene

108-90-7
-45.2

2.19E+02
3.700E

-03
7.300E-02

8.700E-06
4.720E+02

1.314E+00
4.090E-04

7.691E+03
3.439E+03

7.021E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.1058
SC

D
M

C
hlorobenzilate

510-15-6
37

2.00E+04
7.240E

-08
1.890E-02

4.000E-06
1.110E+01

1.200E+02
2.363E-10

1.012E+07
4.525E+06

9.236E+06
SC

D
M

SC
D

M
H

SD
B

C
H

EM
9

C
H

EM
9

SC
D

M

1.2816
SC

D
M

C
hlorobenzoic acid, p-

74-11-3
243

4.00E+02
8.030E

-08
4.320E-02

7.180E-06
7.700E+01

2.400E+00
2.126E-08

1.067E+06
4.770E+05

9.737E+05
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.544
H

SD
B

C
hlorobenzotrifluoride, 4-

98-56-6
-36

7.60E+02
3.470E

-02
3.080E-02

8.050E-06
5.560E+01

4.560E+00
4.736E-04

7.147E+03
3.196E+03

6.524E+03
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.353
H

SD
B

C
hlorobutane, 1-

109-69-3
-123.1

9.74E+01
1.670E

-02
1.263E-01

9.332E-06
6.600E+02

5.844E-01
5.661E-03

2.067E+03
9.245E+02

1.887E+03
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

0.8865
H

SD
B

C
hlorodifluorom

ethane
75-45-6

-157.4
3.50E+01

3.147E
-02

1.504E-01
1.162E-05

2.770E+03
2.102E-01

1.865E-02
1.139E+03

5.093E+02
1.040E+03

H
SD

B
EPI,calc

EPI,calc 
C

alculated
C

alculated
H

SD
B

1.194
H

SD
B

C
hloroform

67-66-3
-63.6

3.98E+01
3.670E

-03
1.040E-01

1.000E-05
7.920E+03

2.388E-01
2.270E-03

3.264E+03
1.460E+03

2.980E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.4832
SC

D
M

C
hloro-m

-cresol, p-  [or C
hloro-3-

m
ethylphenol, 4-]

59-50-7
67

5.00E+01
3.990E

-07
4.780E-02

7.830E-06
3.800E+03

3.000E-01
2.284E-07

3.254E+05
1.455E+05

2.971E+05
H

SD
B-G

eoM
ean

H
SD

B
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2674
C

alculated

C
hloronaphthalene, beta-

91-58-7
61

1.15E+04
3.140E

-04
4.018E-02

7.230E-06
1.170E+01

6.900E+01
3.994E-07

2.461E+05
1.101E+05

2.247E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.1377
SC

D
M

C
hloronitrobenzene, o-

88-73-3
32

2.48E+02
3.600E

-05
3.510E-02

9.370E-06
2.950E+02

1.488E+00
1.775E-06

1.167E+05
5.221E+04

1.066E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B-G
eoM

ean

1.368
H

SD
B

C
hloronitrobenzene, p-

100-00-5
83

2.68E+02
3.600E

-05
3.490E-02

9.420E-06
3.190E+02

1.608E+00
1.642E-06

1.214E+05
5.429E+04

1.108E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B-G
eoM

ean

1.52
H

SD
B

C
hlorophenol, 2-

95-57-8
9.8

3.88E+02
3.910E

-04
5.010E-02

9.460E-06
2.200E+04

2.328E+00
1.763E-05

3.705E+04
1.657E+04

3.382E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2634
SC

D
M

C
hlorophenol, 3-

108-43-0
32.6

3.50E+02
8.500E

-07
5.050E-02

9.370E-06
2.500E+04

2.100E+00
6.966E-08

5.893E+05
2.636E+05

5.380E+05
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.268
H

SD
B

C
hlorophenol, 4-

106-48-9
42.7

7.05E+01
5.920E

-07
4.930E-02

9.680E-06
2.600E+04

4.230E-01
2.394E-07

3.179E+05
1.422E+05

2.902E+05
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.2238
H

SD
B

C
hloropropane, 2-

75-29-6
-117.2

5.30E+01
1.800E

-02
1.164E-01

1.010E-05
3.050E+03

3.180E-01
8.206E-03

1.717E+03
7.678E+02

1.567E+03
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

0.8617
H

SD
B

C
hlorothalonil  [or B

ravo]
1897-45-6

250.5
1.80E+03

2.000E
-07

1.700E-02
7.324E-06

6.000E-01
1.080E+01

4.946E-09
2.211E+06

9.890E+05
2.019E+06

H
SD

B-G
eoM

ean
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

1.7
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

C
hlorotoluene, o-

95-49-8
-35.6

3.87E+02
3.570E

-03
5.500E-02

8.650E-06
3.740E+02

2.322E+00
1.751E-04

1.175E+04
5.257E+03

1.073E+04
H

SD
B

C
H

EM
8

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.0826
H

SD
B

C
hlorotoluene, p-

106-43-4
7.5

3.40E+02
4.400E

-03
5.500E-02

8.650E-06
1.060E+02

2.040E+00
2.432E-04

9.974E+03
4.461E+03

9.105E+03
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.0697
H

SD
B

C
hlorpropham

101-21-3
40.9

8.16E+02
2.500E

-08
5.500E-02

8.650E-06
1.080E+02

4.896E+00
1.159E-08

1.445E+06
6.460E+05

1.319E+06
H

SD
B-G

eoM
ean

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.18
H

SD
B

C
hlorpyrifos

2921-88-2
42

1.74E+04
1.230E

-05
1.305E-02

5.517E-06
1.120E+00

1.044E+02
3.691E-09

2.560E+06
1.145E+06

2.337E+06
SC

D
M

SC
D

M
H

SD
B

C
alculated

C
alculated

SC
D

M

1.398
H

SD
B

C
hrom

ium
 (hexavalent)

18540-29-9
1900

N
A

N
A

3.978E-01
4.596E-05

0.000
1.900E+01

1.528E-08
#

#
#

SC
D

M
C

alculated
C

alculated
ATSD

R

7.1
SC

D
M

SC
D

M

C
hrom

ium
 (total)

N
O

C
A

S
999

N
A

0.000E
+00

0.000E+00
1.900E+01

0.000
#

#
#

C
alculated

C
alculated

C
hrom

ium
 (trivalent)

16065-83-1
1900

N
A

N
A

3.978E-01
4.596E-05

0.000
1.800E+06

1.621E-13
#

#
#

C
alculated

C
alculated

7.1

C
hrysene

218-01-9
258.2

4.00E+05
9.460E

-05
2.480E-02

6.210E-06
1.600E-03

2.400E+03
2.152E-09

3.353E+06
1.500E+06

3.061E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.274
SC

D
M

C
obalt

7440-48-4
1493

N
A

N
A

3.925E-01
4.890E-05

0.000
0.000

3.104E-06
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

8.92
SC

D
M

SC
D

M

C
opper

7440-50-8
1083

N
A

N
A

3.748E-01
4.680E-05

0.000
0.000

2.971E-06
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

8.94
SC

D
M

SC
D

M

C
oum

aphos
56-72-4

91
4.23E+03

3.200E
-08

1.221E-02
5.570E-06

1.500E+00
2.538E+01

1.421E-09
4.126E+06

1.845E+06
3.766E+06

H
SD

B
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

1.47
H

SD
B

C
rotonaldehyde

123-73-9
-76

6.20E+00
1.940E

-05
9.030E-02

1.020E-05
1.560E+05

3.720E-02
2.833E-05

2.922E+04
1.307E+04

2.668E+04
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

0.869
H

SD
B

C
um

ene  [or Isopropyl benzene]
98-82-8

-96
3.30E+03

1.160E
+00

6.500E-02
7.100E-06

6.130E+01
1.980E+01

5.698E-03
2.060E+03

9.215E+02
1.881E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.8618
SC

D
M

C
yanide, free

57-12-5
634

2.71E+00
3.102E

-20
2.507E-01

1.913E-05
5.000E+05

1.626E-02
1.045E-06

1.522E+05
6.806E+04

1.389E+05
H

SD
B

EPI,m
eas

EPI,calc
C

alculated
C

alculated
H

SD
B

1.553
H

SD
B

SC
D

M

C
yanogen

460-19-5
-27.9

4.95E+03
5.400E

-03
2.030E-01

1.370E-05
8.500E+03

2.970E+01
8.024E-05

1.736E+04
7.765E+03

1.585E+04
SC

D
M

SC
D

M
H

SD
B

C
H

EM
9

C
H

EM
9

SC
D

M

0.9537
SC

D
M

C
ycloate

1134-23-2
11.5

3.82E+02
6.700E

-06
2.828E-02

6.102E-06
7.500E+01

2.292E+00
1.892E-07

3.576E+05
1.599E+05

3.264E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.016
H

SD
B

C
yclohexanone

108-94-1
-31

6.50E+00
8.410E

-06
7.840E-02

8.620E-06
5.000E+03

3.900E-02
1.075E-05

4.744E+04
2.121E+04

4.330E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.9478
SC

D
M
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

C
yclohexylam

ine
108-91-8

134
4.04E+01

1.700E
-05

7.450E-02
1.040E-05

1.000E+06
2.422E-01

8.274E-06
5.407E+04

2.418E+04
4.936E+04

EPI,m
eas

EPI,calc
EPI,calc

C
H

EM
9

C
H

EM
9

EPI,m
eas

0.8647
H

SD
B

C
yhalothrin [or K

arate]
68085-85-8

10
2.10E+05

1.480E
-06

1.008E-02
4.442E-06

3.000E-03
1.260E+03

4.823E-11
2.240E+07

1.002E+07
2.044E+07

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.25
H

SD
B

C
ym

ene, p-
99-87-6

-68
1.32E+03

1.100E
-02

5.687E-02
7.333E-06

2.340E+01
7.944E+00

1.681E-04
1.200E+04

5.365E+03
1.095E+04

EPI,m
eas

EPI,calc
EPI,m

eas
C

alculated
C

alculated
EPI,m

eas

0.86
H

SD
B

C
yperm

ethrin
52315-07-8

69.3
1.08E+05

8.770E
-06

1.114E-02
4.631E-06

4.000E-03
6.480E+02

3.747E-10
8.035E+06

3.593E+06
7.335E+06

EPI,m
eas

EPI,calc
EPI,calc 

C
alculated

C
alculated

EPI,m
eas

1.24
M

acKay

D
ecabrom

odiphenyl ether
1163-19-5

300
3.30E+04

4.450E
-08

2.583E-03
4.769E-06

2.500E-02
1.980E+02

1.541E-10
1.253E+07

5.604E+06
1.144E+07

H
SD

B-G
eoM

ean
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

3
H

SD
B

D
iallate

2303-16-4
27.4

2.60E+04
3.800E

-06
1.963E-02

5.850E-06
4.000E+01

1.560E+02
1.282E-09

4.344E+06
1.943E+06

3.966E+06
H

SD
B-G

eoM
ean

H
SD

B
H

SD
B

C
alculated

C
alculated

SC
D

M

1.188
H

SD
B

D
iazinon

333-41-5
87.58

5.35E+02
1.400E

-06
2.060E-02

4.160E-06
4.000E+01

3.210E+00
2.701E-08

9.464E+05
4.232E+05

8.639E+05
EPI,m

eas
SC

D
M

H
SD

B
C

H
EM

9
C

H
EM

9
EPI,m

eas

1.117
H

SD
B

D
ibenz(a,h)anthracene

53-70-3
269.5

3.75E+06
1.470E

-08
2.000E-02

5.240E-06
2.490E-03

2.250E+04
1.507E-12

1.267E+08
5.666E+07

1.157E+08
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.282
H

SD
B

D
ibenzofuran

132-64-9
86.5

1.35E+04
1.260E

-05
2.670E-02

6.000E-06
1.000E+01

8.100E+01
9.531E-09

1.593E+06
7.125E+05

1.454E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.0886
SC

D
M

D
ibrom

o-3-chloropropane, 1,2-  [or 
D

B
C

P
, 1,2-]

96-12-8
5

8.50E+01
1.470E

-04
2.120E-02

7.020E-06
1.230E+03

5.100E-01
1.121E-05

4.645E+04
2.077E+04

4.240E+04
H

SD
B

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

2.093
SC

D
M

D
ibrom

obenzene, 1,4-
106-37-6

87.3
2.70E+03

8.930E
-04

2.577E-02
5.599E-06

2.000E+01
1.620E+01

3.085E-06
8.855E+04

3.960E+04
8.083E+04

H
SD

B
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

0.9641
H

SD
B

D
ibrom

ochlorom
ethane

124-48-1
-20

6.30E+01
7.830E

-04
1.960E-02

1.050E-05
2.600E+03

3.780E-01
6.939E-05

1.867E+04
8.350E+03

1.704E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

2.451
SC

D
M

D
ibrom

oethane, 1,2-  [or ED
B

]
106-93-4

9.9
4.26E+01

7.430E
-04

2.870E-02
8.060E-06

4.180E+03
2.556E-01

1.290E-04
1.369E+04

6.123E+03
1.250E+04

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

2.1791
SC

D
M

D
ibutyl phthalate

84-74-2
-35

1.57E+03
9.800E

-10
4.380E-02

7.860E-06
1.120E+01

9.420E+00
5.251E-09

2.146E+06
9.599E+05

1.959E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.0465
SC

D
M

D
icam

ba
1918-00-9

115
2.05E+02

7.900E
-09

2.242E-02
7.801E-06

4.500E+03
1.230E+00

3.752E-08
8.029E+05

3.591E+05
7.330E+05

SC
D

M
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

1.57
SC

D
M

D
ichloroacetic acid

79-43-6
13.5

7.50E+01
6.800E

-08
4.628E-02

1.075E-05
1.000E+06

4.500E-01
1.366E-07

4.209E+05
1.882E+05

3.842E+05
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

1.563
H

SD
B

D
ichloroacetonitrile

3018-12-0
999

1.28E+01
3.790E

-06
6.097E-02

1.092E-05
3.340E+04

7.680E-02
3.247E-06

8.632E+04
3.860E+04

7.880E+04
H

SD
B

H
SD

B
C

alculated
C

alculated
H

ow
ard&M

eylan

1.369
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

D
ichlorobenzene, 1,2-

95-50-1
-16.7

6.15E+02
1.900E

-03
6.900E-02

7.900E-06
1.560E+02

3.690E+00
7.528E-05

1.793E+04
8.017E+03

1.636E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.3059
SC

D
M

D
ichlorobenzene, 1,3-

541-73-1
-24.8

7.25E+02
3.100E

-03
6.920E-02

7.860E-06
1.330E+02

4.350E+00
1.047E-04

1.520E+04
6.796E+03

1.387E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2884
SC

D
M

D
ichlorobenzene, 1,4-

106-46-7
52.7

6.15E+02
2.400E

-03
6.900E-02

7.900E-06
7.380E+01

3.690E+00
9.499E-05

1.596E+04
7.137E+03

1.457E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2475
SC

D
M

D
ichlorobenzidine, 3,3'-

91-94-1
132.5

7.25E+02
4.000E

-09
2.250E-02

5.550E-06
3.110E+00

4.350E+00
7.961E-09

1.743E+06
7.796E+05

1.591E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.41
C

H
EM

8

D
ichlorobenzophenone, 4,4'-

90-98-2
147.5

2.83E+03
5.560E

-07
2.571E-02

4.894E-06
3.796E+00

1.696E+01
3.652E-09

2.574E+06
1.151E+06

2.350E+06
EPI,m

eas
EPI,calc

EPI,calc
C

alculated
C

alculated
EPI,calc

0.82
C

alculated

D
ichlorodifluorom

ethane
75-71-8

-158
6.15E+01

3.430E
-01

5.165E-02
1.084E-05

2.800E+02
3.690E-01

1.236E-02
1.399E+03

6.257E+02
1.277E+03

SC
D

M
H

SD
B

SC
D

M
C

alculated
C

alculated
SC

D
M

1.486
H

SD
B

D
ichlorodiphenyldichloroethane, 

p,p'-  [or D
D

D
, 4,4'-]

72-54-8
109.5

1.00E+06
4.000E

-06
1.930E-02

4.040E-06
9.000E-02

6.000E+03
3.238E-11

2.733E+07
1.222E+07

2.495E+07
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.385
H

SD
B

D
ichlorodiphenyldichloroethylene, 

p,p'-  [or D
D

E, 4,4'-]
72-55-9

89
4.40E+06

2.100E
-05

1.950E-02
4.050E-06

1.200E-01
2.640E+04

3.486E-11
2.634E+07

1.178E+07
2.405E+07

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.41
C

H
EM

8

D
ichlorodiphenyltrichloroethane, 

p,p'-  [or D
D

T, 4,4'-]
50-29-3

108.5
2.65E+06

8.100E
-06

1.470E-02
4.530E-06

2.500E-02
1.590E+04

1.817E-11
3.649E+07

1.632E+07
3.331E+07

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.985
H

SD
B

D
ichloroethane, 1,1-

75-34-3
-96.9

3.16E+01
5.620E

-03
7.420E-02

1.050E-05
5.060E+03

1.896E-01
2.734E-03

2.975E+03
1.330E+03

2.716E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.1757
SC

D
M

D
ichloroethane, 1,2-  [or E

D
C

]
107-06-2

-35.5
1.74E+01

9.790E
-04

1.040E-01
9.900E-06

8.520E+03
1.044E-01

1.049E-03
4.801E+03

2.147E+03
4.383E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.2351
SC

D
M

D
ichloroethene, 1,1-

75-35-4
-122.5

5.90E+01
2.610E

-02
9.000E-02

1.040E-05
2.250E+03

3.540E-01
7.815E-03

1.759E+03
7.868E+02

1.606E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.213
SC

D
M

D
ichloroethene, cis-1,2-

156-59-2
-80

3.55E+01
4.080E

-03
7.360E-02

1.130E-05
3.500E+03

2.130E-01
1.903E-03

3.565E+03
1.594E+03

3.255E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2837
SC

D
M

D
ichloroethene, trans-1,2-

156-60-5
-49.8

5.25E+01
9.380E

-03
7.070E-02

1.190E-05
6.300E+03

3.150E-01
2.970E-03

2.854E+03
1.276E+03

2.605E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2565
SC

D
M

D
ichlorophenol, 2,3-

576-24-9
58

4.26E+02
3.100E

-07
4.000E-02

7.220E-06
8.220E+03

2.556E+00
2.745E-08

9.387E+05
4.198E+05

8.569E+05
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

ATSD
R

1.383
Surrogate (b)

D
ichlorophenol, 2,4-

120-83-2
45

1.47E+02
3.160E

-06
4.000E-02

7.220E-06
4.500E+03

8.820E-01
3.278E-07

2.716E+05
1.215E+05

2.480E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.383
H

SD
B

D
ichlorophenol, 2,5-

583-78-8
59

1.10E+03
3.100E

-07
4.000E-02

7.220E-06
5.000E+05

6.600E+00
1.088E-08

1.491E+06
6.668E+05

1.361E+06
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.383
Surrogate (b)
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

D
ichlorophenol, 2,6-

87-65-0
68.5

7.50E+02
2.700E

-06
4.000E-02

7.220E-06
2.650E+03

4.500E+00
6.125E-08

6.285E+05
2.811E+05

5.737E+05
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.383
Surrogate (b)

D
ichlorophenol, 3,4-

95-77-2
68

7.18E+02
2.203E

-06
3.550E-02

8.679E-06
9.260E+03

4.306E+00
5.128E-08

6.868E+05
3.072E+05

6.270E+05
H

SD
B

EPI,calc
EPI,calc

C
alculated

C
alculated

EPI,m
eas

1.383
Surrogate (b)

D
ichlorophenoxy acetic acid, 2,4-

94-75-7
140.5

1.66E+02
1.020E

-08
5.880E-02

6.490E-06
6.770E+02

9.960E-01
3.879E-08

7.898E+05
3.532E+05

7.210E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.416
H

SD
B

D
ichloropropane, 1,2-

78-87-5
-70

4.37E+01
2.800E

-03
7.820E-02

8.730E-06
2.800E+03

2.622E-01
1.246E-03

4.406E+03
1.971E+03

4.023E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.159
SC

D
M

D
ichloropropene, 1,3-

542-75-6
-50

4.57E+01
1.770E

-02
6.260E-02

1.000E-05
2.800E+03

2.742E-01
4.731E-03

2.261E+03
1.011E+03

2.064E+03
H

SD
B

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.22
SC

D
M

D
ichlorprop

120-36-5
117.8

8.02E+01
1.220E

-08
2.164E-02

7.078E-06
3.500E+02

4.811E-01
7.832E-08

5.558E+05
2.485E+05

5.073E+05
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

1.42
H

SD
B

D
ichlorvos

62-73-7
-9.99

1.62E+01
1.500E

-03
2.315E-02

7.330E-06
1.000E+04

9.720E-02
3.634E-04

8.159E+03
3.649E+03

7.448E+03
H

SD
B est.

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.415
SC

D
M

D
icofol  [or K

elthane]
115-32-2

77.5
2.95E+03

5.590E
-10

1.348E-02
4.697E-06

1.320E+00
1.770E+01

1.676E-09
3.799E+06

1.699E+06
3.468E+06

SC
D

M
H

SD
B

H
ow

ard&M
eylan

C
alculated

C
alculated

SC
D

M

1.13
H

SD
B

D
ieldrin

60-57-1
175.5

2.14E+04
1.510E

-05
1.560E-02

3.640E-06
1.950E-01

1.284E+02
4.184E-09

2.405E+06
1.075E+06

2.195E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.75
SC

D
M

D
iethyl phthalate

84-66-2
-40.5

2.85E+02
4.500E

-07
2.484E-02

6.350E-06
1.080E+03

1.710E+00
3.576E-08

8.225E+05
3.678E+05

7.508E+05
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.232
SC

D
M

D
iethylene glycol, m

onoethyl ether
111-90-0

-54
1.20E+01

2.200E
-08

5.240E-02
8.020E-06

1.000E+06
7.200E-02

3.106E-07
2.791E+05

1.248E+05
2.548E+05

H
SD

B
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

0.989
H

SD
B

D
iisopropyl m

ethylphosphonate
1445-75-6

-9.99
5.87E+01

3.880E
-06

3.634E-02
6.629E-06

6.840E+03
3.522E-01

7.742E-07
1.768E+05

7.906E+04
1.614E+05

ATSD
R

.
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B-G

eoM
ean

0.976
H

SD
B

D
im

ethoate
60-51-5

52
4.75E+00

6.150E
-11

2.580E-02
5.820E-06

2.500E+04
2.850E-02

2.875E-07
2.901E+05

1.297E+05
2.648E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.277
SC

D
M

D
im

ethoxybenzidine, 3,3'-
119-90-4

137
1.45E+03

3.148E
-09

2.206E-02
6.319E-06

6.000E+01
8.682E+00

4.585E-09
2.297E+06

1.027E+06
2.097E+06

EPI,m
eas

EPI,calc
EPI,calc 

C
alculated

C
alculated

EPI,m
eas

1.2215
C

alculated

D
im

ethrin
70-38-2

-9.99
3.02E+04

7.610E
-05

1.997E-02
5.033E-06

3.570E-02
1.812E+02

1.849E-08
1.144E+06

5.116E+05
1.044E+06

Versch. est.
H

SD
B

H
SD

B
C

alculated
C

alculated
H

ow
ard&M

eylan

0.98
H

SD
B

D
im

ethylaniline, 2,4-
95-68-1

2.45
1.85E+02

5.680E
-05

6.226E-02
8.308E-06

1.450E+03
1.110E+00

6.425E-06
6.136E+04

2.744E+04
5.601E+04

H
SD

B
H

SD
B-G

eoM
ean

H
ow

ard&M
eylan

C
alculated

C
alculated

H
SD

B

0.956
H

SD
B

D
im

ethylaniline, N
,N

-
121-69-7

2.5
7.70E+01

7.535E
-05

4.633E-02
1.262E-05

1.450E+03
4.620E-01

1.370E-05
4.203E+04

1.880E+04
3.837E+04

EPI,m
eas

EPI,calc
EPI,calc

C
alculated

C
alculated

EPI,m
eas

1.9193
C

alculated

Page 10 of 26
February 2005

FPL-040-233



C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

D
im

ethylbenzidine, 3,3'-
119-93-7

131.5
7.49E+03

6.290E
-11

2.830E-02
6.170E-06

1.300E+03
4.493E+01

8.698E-10
5.274E+06

2.358E+06
4.814E+06

SC
D

M
EPI,calc

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.15
C

alculated

D
im

ethylform
am

ide, N
,N

-
68-12-2

-61
7.00E+00

7.390E
-08

9.390E-02
1.030E-05

1.000E+06
4.200E-02

5.672E-07
2.065E+05

9.236E+04
1.885E+05

H
SD

B
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
H

ow
ard&M

eylan

0.9445
H

SD
B

D
im

ethylphenol, 2,4-
105-67-9

24.5
2.10E+02

2.000E
-06

5.840E-02
8.690E-06

7.870E+03
1.260E+00

2.282E-07
3.256E+05

1.456E+05
2.973E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.965
SC

D
M

D
im

ethylphenol, 2,6-
576-26-1

49
1.30E+02

4.900E
-06

5.719E-02
9.150E-06

5.900E+03
7.800E-01

7.616E-07
1.782E+05

7.970E+04
1.627E+05

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.132
M

acKay

D
im

ethylphenol, 3,4-
95-65-8

62.5
1.24E+02

4.410E
-07

6.020E-02
8.330E-06

5.100E+03
7.440E-01

1.314E-07
4.291E+05

1.919E+05
3.917E+05

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

0.983
H

SD
B

D
im

ethylphthalate
131-11-3

5.5
3.50E+01

1.050E
-07

5.680E-02
6.290E-06

4.000E+03
2.100E-01

1.708E-07
3.763E+05

1.683E+05
3.435E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.1905
SC

D
M

D
initrobenzene, 1,2- (o)

528-29-0
118

2.95E+01
2.330E

-06
3.228E-02

9.175E-06
1.330E+02

1.770E-01
8.033E-07

1.735E+05
7.761E+04

1.584E+05
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
ow

ard&M
eylan

1.565
H

SD
B

D
initrobenzene, 1,3- (m

)
99-65-0

90
3.00E+01

2.310E
-07

2.790E-01
7.640E-06

8.610E+02
1.800E-01

6.760E-07
1.892E+05

8.460E+04
1.727E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.5751
SC

D
M

D
initrobenzene, 1,4- (p)

100-25-4
174

2.20E+02
9.990E

-09
3.176E-02

9.385E-06
6.900E+01

1.320E+00
4.244E-08

7.550E+05
3.376E+05

6.892E+05
EPI,m

eas
EPI,calc

EPI,calc
C

alculated
C

alculated
EPI,m

eas

1.625
H

SD
B

D
initro-o-cresol, 4,6-

534-52-1
86.5

1.25E+04
4.300E

-07
2.752E-02

7.677E-06
2.000E+02

7.500E+01
9.931E-10

4.936E+06
2.207E+06

4.506E+06
SC

D
M

SC
D

M
SC

D
M

SC
D

M

1.37
C

alculated

D
initrophenol, 2,4-

51-28-5
113

1.00E-02
4.430E

-07
2.730E-02

9.060E-06
2.790E+03

6.000E-05
8.388E-07

1.698E+05
7.595E+04

1.550E+05
H

SD
B-G

eoM
ean

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.683
SC

D
M

D
initrotoluene, 2,4-

121-14-2
71

9.50E+01
9.260E

-08
2.030E-01

7.060E-06
2.700E+02

5.700E-01
1.282E-07

4.344E+05
1.943E+05

3.966E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.3208
SC

D
M

D
initrotoluene, 2,6-

606-20-2
66

7.00E+01
7.470E

-07
2.990E-02

8.210E-06
1.820E+02

4.200E-01
1.940E-07

3.531E+05
1.579E+05

3.223E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2833
SC

D
M

D
i-n-octylphthalate

117-84-0
25

8.50E+07
6.680E

-05
1.510E-02

3.580E-06
2.000E-02

5.100E+05
4.365E-12

7.445E+07
3.329E+07

6.796E+07
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.978
H

SD
B

D
inoseb

88-85-7
40

1.89E+01
4.560E

-07
2.430E-02

5.660E-06
5.200E+01

1.134E-01
2.818E-07

2.930E+05
1.310E+05

2.675E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.265
SC

D
M

D
ioxane, 1,4-

123-91-1
11.8

4.15E-01
4.800E

-06
2.290E-01

1.020E-05
1.000E+06

2.490E-03
2.405E-05

3.172E+04
1.418E+04

2.895E+04
SC

D
M

H
SD

B
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.0337
SC

D
M

D
ioxins, as total 2,3,7,8-TC

D
D

 
equivalents

1746-01-6
295

2.65E+06
7.920E

-05
1.040E-01

5.600E-06
7.910E-06

1.590E+04
1.134E-09

4.619E+06
2.066E+06

4.217E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.827
C

R
C

 G
W
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

D
iphenam

id
957-51-7

135
2.10E+02

2.420E
-11

2.311E-02
6.234E-06

2.600E+02
1.260E+00

2.910E-08
9.118E+05

4.078E+05
8.323E+05

H
SD

B-G
eoM

ean
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

1.17
H

SD
B

D
iphenylam

ine, N
,N

-
122-39-4

52.9
1.89E+03

5.000E
-07

3.602E-02
7.799E-06

3.600E+01
1.132E+01

7.779E-09
1.763E+06

7.886E+05
1.610E+06

SC
D

M
EPI,calc

SC
D

M
SC

D
M

1.2
SC

D
M

D
iphenylhydrazine, 1,2-

122-66-7
131

8.00E+02
1.530E

-06
3.170E-02

7.360E-06
6.800E+01

4.800E+00
3.116E-08

8.812E+05
3.941E+05

8.044E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.158
SC

D
M

D
iquat

85-00-7
337

1.00E+06
1.430E

-13
1.412E-02

5.205E-06
7.080E+05

6.000E+03
5.507E-12

6.628E+07
2.964E+07

6.051E+07
SC

D
M

W
auchope et al.

Verschueren
C

alculated
C

alculated
H

ow
ard&M

eylan

1.245
H

SD
B

D
isulfoton

298-04-4
-25

8.00E+03
3.990E

-06
1.959E-02

5.666E-06
1.630E+01

4.800E+01
4.298E-09

2.372E+06
1.061E+06

2.166E+06
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.144
SC

D
M

D
iuron

330-54-1
158

4.30E+02
2.700E

-06
2.253E-02

6.846E-06
4.200E+01

2.580E+00
6.579E-08

6.064E+05
2.712E+05

5.535E+05
SC

D
M

SC
D

M
H

ow
ard&M

eylan
C

alculated
C

alculated
SC

D
M

1.332
C

alculated

E
ndosulfan (alpha+beta+sulfate)

115-29-7
106

2.14E+03
1.120E

-05
1.430E-02

3.490E-06
5.100E-01

1.284E+01
2.875E-08

9.173E+05
4.102E+05

8.374E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.745
SC

D
M

E
ndothall

145-73-3
144

2.90E-01
2.590E

-10
2.192E-02

7.165E-06
2.100E+04

1.740E-03
4.472E-07

2.326E+05
1.040E+05

2.123E+05
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.431
SC

D
M

E
ndrin

72-20-8
392

1.23E+04
7.520E

-06
1.560E-02

3.640E-06
2.500E-01

7.380E+01
3.780E-09

2.530E+06
1.131E+06

2.309E+06
H

SD
B

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.7
H

SD
B

E
pichlorohydrin

106-89-8
-48

1.23E+02
3.350E

-05
8.600E-02

9.800E-06
6.580E+04

7.380E-01
7.582E-06

5.649E+04
2.526E+04

5.157E+04
H

SD
B

H
SD

B
C

H
EM

8
C

H
EM

9
C

H
EM

9
H

SD
B

1.1801
H

SD
B

E
thanol

64-17-5
-114.1

1.00E+00
4.660E

-06
2.021E-01

1.323E-05
1.000E+06

6.000E-03
2.020E-05

3.461E+04
1.548E+04

3.159E+04
EPI,m

eas
EPI,calc

EPI,calc 
C

alculated
C

alculated
EPI,m

eas

0.789
H

SD
B

E
thion

563-12-2
-13

1.23E+04
6.900E

-07
1.240E-02

4.810E-06
6.000E-01

7.380E+01
6.662E-10

6.026E+06
2.695E+06

5.501E+06
SC

D
M

SC
D

M
H

SD
B

C
alculated

C
alculated

SC
D

M

1.22
SC

D
M

E
thoprop

13194-48-4
20

9.40E+01
1.620E

-07
2.346E-02

5.943E-06
7.500E+02

5.640E-01
6.932E-08

5.907E+05
2.642E+05

5.393E+05
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

1.094
H

SD
B

E
thoxyethanol acetate, 2-

111-15-9
-61.7

5.00E+00
1.800E

-06
5.489E-02

7.980E-06
2.290E+05

3.000E-02
2.050E-06

1.086E+05
4.858E+04

9.917E+04
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

0.975
H

SD
B

E
thoxyethanol, 2-

110-80-5
-70

1.60E+01
1.000E

-08
9.470E-02

9.570E-06
1.000E+06

9.600E-02
3.205E-07

2.747E+05
1.229E+05

2.508E+05
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

0.931
H

SD
B

E
thyl acetate

141-78-6
-83.6

4.75E+00
1.380E

-04
7.320E-02

9.660E-06
8.030E+04

2.850E-02
1.708E-04

1.190E+04
5.323E+03

1.087E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.9003
SC

D
M

E
thyl acrylate

140-88-5
-71.2

2.20E+01
3.050E

-04
7.700E-02

8.600E-06
1.500E+04

1.320E-01
2.191E-04

1.051E+04
4.699E+03

9.592E+03
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

0.9234
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

E
thyl chloride  [or C

hloroethane]
75-00-3

-138.7
1.60E+01

8.820E
-03

2.710E-01
1.150E-05

5.680E+03
9.600E-02

1.974E-02
1.107E+03

4.950E+02
1.010E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.8902
SC

D
M

E
thyl dipropylthiocarbam

ate, S
-  [or 

EPTC
]

759-94-4
-9.99

1.45E+03
1.070E

-04
3.442E-02

6.351E-06
3.700E+02

8.700E+00
9.187E-07

1.623E+05
7.257E+04

1.481E+05
H

SD
B est.

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

0.9546
SC

D
M

E
thyl ether

60-29-7
-116.3

6.50E+00
3.300E

-02
7.400E-02

9.300E-06
5.680E+04

3.900E-02
1.350E-02

1.339E+03
5.987E+02

1.222E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.7138
SC

D
M

E
thyl m

ethacrylate
97-63-2

-75
3.65E+01

8.420E
-04

6.890E-02
8.380E-06

3.670E+03
2.190E-01

3.895E-04
7.881E+03

3.525E+03
7.195E+03

H
SD

B
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

0.9135
SC

D
M

E
thyl p-nitrophenyl 

phenylphosphorothioate  [or EP
N

]
2104-64-5

36
5.35E+03

1.300E
-07

1.514E-02
5.467E-06

3.110E+00
3.210E+01

1.211E-09
4.469E+06

1.999E+06
4.079E+06

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.27
C

R
C

E
thylbenzene

100-41-4
-94.9

3.63E+02
7.880E

-03
7.500E-02

7.800E-06
1.690E+02

2.178E+00
5.519E-04

6.621E+03
2.961E+03

6.044E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.867
SC

D
M

E
thylene diam

ine
107-15-3

8.5
5.00E-02

7.080E
-08

1.525E-01
1.410E-05

1.000E+06
3.000E-04

1.128E-06
1.465E+05

6.551E+04
1.337E+05

H
SD

B
H

SD
B est.

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

0.898
H

SD
B

E
thylene glycol

107-21-1
-13

4.60E-02
6.000E

-08
1.080E-01

1.220E-05
1.000E+06

2.760E-04
9.135E-07

1.627E+05
7.278E+04

1.486E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.1088
SC

D
M

E
thylene oxide

75-21-8
-111

1.60E+01
1.480E

-04
1.040E-01

1.450E-05
1.000E+06

9.600E-02
1.710E-04

1.189E+04
5.319E+03

1.086E+04
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B.

0.882
H

SD
B

E
thylene thiourea  [or E

TU
]

96-45-7
203

6.50E+00
1.290E

-12
7.690E-02

9.280E-06
2.000E+04

3.900E-02
4.238E-07

2.389E+05
1.068E+05

2.181E+05
EPI,m

eas
EPI,calc

EPI,calc 
C

H
EM

9
C

H
EM

9
EPI,m

eas

1.0215
C

alculated

E
thylphthalyl ethylglycolate  [or 

E
P

E
G

]
84-72-0

22.83
1.28E+03

3.670E
-07

1.942E-02
5.468E-06

2.168E+02
7.692E+00

6.452E-09
1.936E+06

8.660E+05
1.768E+06

EPI,calc
EPI,calc

EPI,calc 
C

alculated
C

alculated
EPI,calc

1.101
C

alculated

Fenam
iphos

22224-92-6
49.2

1.84E+02
1.200E

-09
1.720E-02

5.352E-06
4.800E+02

1.104E+00
2.825E-08

9.253E+05
4.138E+05

8.447E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B-G
eoM

ean

1.15
H

SD
B

Fensulfothion
115-90-2

215.5
8.99E+01

1.800E
-10

1.650E-02
5.442E-06

1.540E+03
5.394E-01

5.404E-08
6.691E+05

2.992E+05
6.108E+05

H
ow

ard&M
eylan

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.202
H

SD
B

Fluom
eturon

2164-17-2
163.8

1.34E+02
1.450E

-09
2.221E-02

7.040E-06
8.490E+01

8.040E-01
4.951E-08

6.990E+05
3.126E+05

6.381E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B-G
eoM

ean

1.39
H

SD
B

Fluoranthene
206-44-0

107.8
1.10E+05

1.610E
-05

3.020E-02
6.350E-06

2.060E-01
6.600E+02

1.670E-09
3.806E+06

1.702E+06
3.474E+06

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.252
SC

D
M

Fluorene
86-73-7

114.8
1.40E+04

6.360E
-05

3.679E-02
7.889E-06

1.980E+00
8.400E+01

6.136E-08
6.279E+05

2.808E+05
5.732E+05

SC
D

M
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

1.203
SC

D
M

Fluoride
7782-41-4

-219.6
7.50E+04

N
A

2.995E-01
2.194E-05

4.200E+04
4.500E+02

3.094E-10
#

#
#

SC
D

M
SC

D
M

C
alculated

C
alculated

C
R

C

1.5127
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

Fluoridone
59756-60-4

155
1.10E+05

1.050E
-08

1.421E-02
5.686E-06

1.200E+01
6.624E+02

5.498E-11
2.098E+07

9.381E+06
1.915E+07

EPI,m
eas

EPI,calc
EPI,calc

C
alculated

C
alculated

EPI,m
eas

1.381
C

alculated

Fonofos
944-22-9

-9.99
6.71E+02

5.400E
-06

2.236E-02
6.096E-06

1.300E+01
4.026E+00

7.329E-08
5.745E+05

2.569E+05
5.245E+05

H
SD

B est.
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.16
H

SD
B

Form
aldehyde

50-00-0
-92

9.00E-01
3.360E

-07
1.780E-01

1.980E-05
5.500E+05

5.400E-03
2.432E-06

9.974E+04
4.460E+04

9.105E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.815
SC

D
M

Furan
110-00-9

-85.6
2.10E+02

5.400E
-03

1.040E-01
1.220E-05

1.000E+04
1.260E+00

8.751E-04
5.258E+03

2.351E+03
4.800E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.9514
SC

D
M

Furfural
98-01-1

-36.5
2.55E+00

4.000E
-06

8.720E-02
1.040E-05

1.100E+05
1.530E-02

7.179E-06
5.805E+04

2.596E+04
5.299E+04

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.1594
SC

D
M

G
lycidaldehyde

765-34-4
-62

1.90E-01
5.110E

-07
1.682E-01

1.261E-05
1.000E+06

1.140E-03
2.648E-06

9.558E+04
4.275E+04

8.725E+04
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.1403
H

SD
B

G
lyphosate  [or R

oundup]
1071-83-6

189.5
1.88E+01

9.566E
-17

4.370E-02
5.920E-06

1.200E+04
1.128E-01

1.766E-07
3.701E+05

1.655E+05
3.379E+05

EPI,m
eas

EPI,calc
EPI,calc

C
H

EM
9

C
H

EM
9

EPI,m
eas

0.5
H

SD
B

G
uthion  [or M

ethyl azinphos]
86-50-0

73.5
4.70E+02

1.500E
-10

1.950E-02
4.060E-06

2.090E+01
2.820E+00

8.829E-09
1.655E+06

7.403E+05
1.511E+06

SC
D

M
SC

D
M

H
SD

B
C

H
EM

9
C

H
EM

9
SC

D
M

1.44
SC

D
M

H
eptachlor

76-44-8
95.5

1.45E+06
1.480E

-03
1.120E-02

5.690E-06
1.800E-01

8.700E+03
4.166E-09

2.410E+06
1.078E+06

2.200E+06
SC

D
M

SC
D

M
H

SD
B

C
H

EM
9

C
H

EM
9

SC
D

M

1.57
SC

D
M

H
eptachlor epoxide

1024-57-3
160

8.00E+04
9.500E

-06
1.320E-02

4.230E-06
2.000E-01

4.800E+02
6.265E-10

6.214E+06
2.779E+06

5.673E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.5219
C

alculated

H
exachloro-1,3-butadiene

87-68-3
-21

5.50E+04
8.150E

-03
5.610E-02

6.160E-06
3.230E+00

3.300E+02
3.025E-06

8.943E+04
3.999E+04

8.163E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.556
SC

D
M

H
exachlorobenzene

118-74-1
231.8

5.50E+04
1.320E

-03
5.420E-02

5.910E-06
5.000E-03

3.300E+02
4.735E-07

2.260E+05
1.011E+05

2.063E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

2.044
SC

D
M

H
exachlorocyclohexane, alpha-  

[or BH
C

, alpha-]
319-84-6

159.5
1.23E+03

1.060E
-05

1.449E-02
7.348E-06

2.000E+00
7.380E+00

5.110E-08
6.880E+05

3.077E+05
6.281E+05

H
SD

B-G
eoM

ean
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

1.87
H

SD
B

H
exachlorocyclohexane, beta-  

[B
H

C
, beta-]

319-85-7
314.5

1.26E+03
7.430E

-07
1.443E-02

7.395E-06
2.400E-01

7.560E+00
9.185E-09

1.623E+06
7.258E+05

1.481E+06
H

ow
ard&M

eylan
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

1.89
SC

D
M

H
exachlorocyclohexane, delta-  [or 

BH
C

, delta-]
319-86-8

141.5
2.29E+03

4.290E
-07

1.443E-02
7.395E-06

3.100E+01
1.374E+01

4.369E-09
2.353E+06

1.052E+06
2.148E+06

SC
D

M
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

1.89
Surrogate ( c)

H
exachlorocyclohexane, gam

m
a-  

[or Lindane or BH
C

, gam
m

a-]
58-89-9

112.5
1.07E+03

1.400E
-05

1.420E-02
7.340E-06

6.800E+00
6.420E+00

7.375E-08
5.727E+05

2.561E+05
5.228E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.85
H

SD
B

H
exachlorocyclopentadiene

77-47-4
-9

2.00E+05
2.700E

-02
1.610E-02

7.210E-06
1.800E+00

1.200E+03
7.911E-07

1.749E+05
7.820E+04

1.596E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.7019
SC

D
M
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

H
exachloroethane

67-72-1
187

1.78E+03
3.890E

-03
2.500E-03

6.800E-06
5.000E+01

1.068E+01
1.969E-06

1.108E+05
4.957E+04

1.012E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

2.091
SC

D
M

H
exachlorophene

70-30-4
166.5

6.31E+05
1.160E

-08
9.691E-03

5.799E-06
1.400E+02

3.783E+03
9.796E-12

4.969E+07
2.222E+07

4.536E+07
EPI,m

eas
EPI,calc

EPI,calc 
C

alculated
C

alculated
EPI,m

eas

1.7633
C

alculated

H
exahydro-1,3,5-trinitro-1,3,5-

triazine  [or R
D

X
]

121-82-4
205.5

7.89E+01
6.300E

-08
2.086E-02

8.499E-06
5.980E+01

4.734E-01
9.910E-08

4.941E+05
2.210E+05

4.510E+05
SC

D
M

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

SC
D

M

1.82
SC

D
M

H
exane, n-

110-54-3
-95.3

8.50E+03
1.430E

-02
2.000E-01

7.770E-06
1.240E+01

5.100E+01
1.220E-04

1.408E+04
6.298E+03

1.286E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.6548
SC

D
M

H
exanone, 2-  [or M

ethyl butyl 
ketone]

591-78-6
-55.5

2.35E+01
9.300E

-05
8.680E-02

8.440E-06
1.750E+04

1.410E-01
7.317E-05

1.818E+04
8.132E+03

1.660E+04
SC

D
M

SC
D

M
H

SD
B

C
alculated

C
alculated

SC
D

M

0.8113
SC

D
M

H
exazinone

51235-04-2
116

2.21E+01
2.000E

-12
2.093E-02

6.284E-06
3.300E+04

1.326E-01
1.715E-07

3.756E+05
1.680E+05

3.429E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.25
H

SD
B

H
ydroquinone

123-31-9
170.5

2.12E+01
1.320E

-09
6.853E-02

9.040E-06
7.270E+04

1.272E-01
2.535E-07

3.089E+05
1.382E+05

2.820E+05
H

SD
B-G

eoM
ean

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B-G
eoM

ean

1.332
H

SD
B

Indeno(1,2,3-cd)pyrene
193-39-5

161.5
3.45E+06

1.600E
-06

2.010E-02
5.260E-06

2.200E-05
2.070E+04

5.007E-12
6.951E+07

3.109E+07
6.345E+07

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.351
Surrogate (a)

Iron
7439-89-6

1535
N

A
N

A
3.915E-01

4.681E-05
0.000

0.000
2.971E-06

#
#

#
SC

D
M

C
alculated

C
alculated

H
SD

B

7.86
SC

D
M

SC
D

M

Isobutyl alcohol
78-83-1

-108
5.50E+00

1.180E
-05

1.423E-01
1.004E-05

8.500E+04
3.300E-02

2.804E-05
2.937E+04

1.314E+04
2.681E+04

SC
D

M
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

0.8018
SC

D
M

Isophorone
78-59-1

-8.1
4.70E+01

6.640E
-06

6.230E-02
6.760E-06

1.200E+04
2.820E-01

2.477E-06
9.882E+04

4.419E+04
9.021E+04

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.9255
SC

D
M

Lead
7439-92-1

328
N

A
N

A
1.122E-02

2.656E-05
0.000

0.000
1.686E-06

#
#

#
SC

D
M

C
alculated

C
alculated

11.3437
SC

D
M

Lim
onene

138-86-3
-95.5

1.32E+03
3.190E

-02
5.634E-02

7.167E-06
1.380E+01

7.944E+00
4.735E-04

7.148E+03
3.197E+03

6.525E+03
H

SD
B

EPI,calc
EPI,m

eas
C

alculated
C

alculated
EPI,m

eas

0.8402
H

SD
B

Linuron
330-55-2

93.5
6.80E+02

6.600E
-08

2.048E-02
6.658E-06

8.100E+01
4.080E+00

1.082E-08
1.495E+06

6.688E+05
1.365E+06

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.3588
C

alculated

Lithium
7439-93-2

180.54
N

A
N

A
0.000E

+00
0.000E+00

0.000
0.000

0.000
#

#
#

H
SD

B
C

alculated
C

alculated
H

SD
B

N
A

M
alathion

121-75-5
2.8

6.50E+02
4.890E

-09
1.507E-02

5.243E-06
1.430E+02

3.900E+00
8.360E-09

1.701E+06
7.607E+05

1.553E+06
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.21
SC

D
M

M
aleic anhydride

108-31-6
52.8

1.00E+00
3.930E

-06
9.500E-02

1.110E-05
4.912E+03

6.000E-03
8.356E-06

5.381E+04
2.406E+04

4.912E+04
SC

D
M

EPI,calc
EPI,calc

C
H

EM
9

C
H

EM
9

EPI,calc

1.314
SC

D
M
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

M
aleic hydrazide

123-33-1
300

1.90E-01
6.590E

-03
5.563E-02

1.186E-05
6.000E+03

1.140E-03
5.259E-03

2.145E+03
9.592E+02

1.958E+03
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.6
H

SD
B

M
alonitrile

109-77-3
32

6.60E+00
1.270E

-08
1.823E-01

1.364E-05
1.330E+05

3.960E-02
6.565E-07

1.920E+05
8.585E+04

1.752E+05
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

1.191
H

SD
B

M
aneb

12427-38-2
200

2.00E+03
4.360E

-09
1.614E-02

7.889E-06
6.000E+00

1.200E+01
4.152E-09

2.414E+06
1.080E+06

2.204E+06
H

ow
ard&M

eylan
H

SD
B

H
SD

B
C

alculated
C

alculated
H

ow
ard&M

eylan

1.92
H

SD
B

M
anganese

7439-96-5
1244

N
A

N
A

3.856E-01
4.485E-05

0.000
0.000

2.847E-06
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

7.2
SC

D
M

SC
D

M

M
ercury

7439-97-6
-38.9

N
A

1.140E
-02

3.070E-02
6.300E-06

5.600E-02
5.200E+01

1.465E-05
4.064E+04

1.817E+04
3.710E+04

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

H
SD

B

13.534
SC

D
M

SC
D

M

M
erphos

150-50-5
83

6.20E+04
2.270E

-05
1.877E-02

4.969E-06
3.500E-03

3.720E+02
2.586E-09

3.059E+06
1.368E+06

2.792E+06
H

ow
ard&M

eylan
H

SD
B

H
SD

B
C

alculated
C

alculated
H

ow
ard&M

eylan

1
H

SD
B

M
erphos oxide

78-48-8
-25

3.00E+04
2.940E

-07
1.708E-02

4.987E-06
3.500E-03

1.800E+02
2.367E-10

1.011E+07
4.521E+06

9.229E+06
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

Surrogate

1.06
H

SD
B

M
ethacrylonitrile

126-98-7
-35.8

3.40E+00
2.470E

-04
1.531E-01

1.065E-05
2.540E+04

2.040E-02
6.757E-04

5.983E+03
2.676E+03

5.462E+03
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

0.8001
SC

D
M

M
etham

idophos
10265-92-6

44.5
3.85E+00

8.700E
-10

4.412E-02
9.159E-06

2.000E+06
2.310E-02

4.730E-07
2.262E+05

1.011E+05
2.064E+05

H
SD

B
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

1.31
H

SD
B

M
ethanol

67-56-1
-97.6

2.00E-01
4.550E

-06
1.500E-01

1.640E-05
1.000E+06

1.200E-03
1.575E-05

3.919E+04
1.752E+04

3.577E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.7914
SC

D
M

M
ethidathion

950-37-8
39.5

1.98E+01
7.170E

-09
1.528E-02

6.277E-06
2.160E+02

1.188E-01
1.832E-07

3.634E+05
1.625E+05

3.317E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B-G
eoM

ean

1.495
H

SD
B

M
ethom

yl
16752-77-5

78
2.15E+00

3.800E
-02

4.610E-02
6.070E-06

5.800E+04
1.290E-02

9.383E-03
1.606E+03

7.181E+02
1.466E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.2946
SC

D
M

M
ethoxy-5-nitroaniline, 2-

99-59-2
118

9.72E+01
1.250E

-08
3.617E-02

7.849E-06
2.210E+03

5.832E-01
7.438E-08

5.703E+05
2.551E+05

5.206E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.2068
H

SD
B

M
ethoxychlor

72-43-5
87

1.00E+05
1.580E

-05
1.760E-02

3.850E-06
4.500E-02

6.000E+02
1.053E-09

4.793E+06
2.144E+06

4.376E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.41
SC

D
M

M
ethyl acetate

79-20-9
-98

3.00E+01
5.110E

-04
1.040E-01

1.000E-05
2.430E+05

1.800E-01
4.090E-04

7.691E+03
3.439E+03

7.020E+03
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

0.9342
H

SD
B

M
ethyl acrylate

96-33-3
-76.5

1.10E+01
1.970E

-04
9.760E-02

1.020E-05
5.590E+04

6.600E-02
2.511E-04

9.816E+03
4.390E+03

8.960E+03
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B-G
eoM

ean

0.9561
H

SD
B

M
ethyl chloride  [or C

hlorom
ethane]

74-87-3
-97.7

6.30E+00
8.820E

-03
1.260E-01

6.500E-06
5.330E+03

3.780E-02
1.177E-02

1.434E+03
6.412E+02

1.309E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.911
SC

D
M
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

M
ethyl ethyl ketone  [or B

utanone, 
2-]

78-93-3
-87

1.90E+00
5.690E

-05
8.080E-02

9.800E-06
2.230E+05

1.140E-02
9.035E-05

1.636E+04
7.318E+03

1.494E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.8054
SC

D
M

M
ethyl isobutyl ketone  [or M

IB
K

]
108-10-1

-84
1.50E+01

1.400E
-04

7.500E-02
7.800E-06

1.900E+04
9.000E-02

1.203E-04
1.418E+04

6.342E+03
1.295E+04

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.7978
SC

D
M

M
ethyl m

ethacrylate
80-62-6

-48
2.25E+01

3.370E
-04

7.700E-02
8.600E-06

1.500E+04
1.350E-01

2.388E-04
1.007E+04

4.501E+03
9.189E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.944
SC

D
M

M
ethyl parathion  [or P

arathion, 
m

ethyl]
298-00-0

37.5
7.00E+02

1.000E
-07

2.140E-02
5.420E-06

5.500E+01
4.200E+00

9.089E-09
1.631E+06

7.296E+05
1.489E+06

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.358
SC

D
M

M
ethyl styrene (m

ixed)
25013-15-4

-76.7
3.70E+02

1.920E
-03

6.648E-02
8.079E-06

8.900E+01
2.220E+00

1.194E-04
1.423E+04

6.365E+03
1.299E+04

H
SD

B
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

0.89
H

SD
B

M
ethyl styrene, alpha

98-83-9
-23.2

4.63E+02
5.280E

-04
6.589E-02

8.178E-06
5.600E+02

2.778E+00
2.639E-05

3.028E+04
1.354E+04

2.764E+04
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

0.9082
H

SD
B

M
ethyl tert-butyl ether  [or M

TB
E

]
1634-04-4

-109
1.12E+01

5.870E
-04

1.024E-01
1.050E-05

5.100E+04
6.720E-02

7.648E-04
5.624E+03

2.515E+03
5.134E+03

H
SD

B
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

0.7405
H

SD
B

M
ethyl-4-chlorophenoxy acetic 

acid, 2-  [or M
C

P
A

]
94-74-6

120
5.38E+01

1.330E
-09

2.555E-02
8.237E-06

8.250E+02
3.228E-01

1.238E-07
4.420E+05

1.977E+05
4.035E+05

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.56
H

SD
B

M
ethylaniline, 2-

95-53-4
-14.7

5.94E+01
2.720E

-06
7.197E-02

9.233E-06
1.660E+04

3.564E-01
1.065E-06

1.507E+05
6.739E+04

1.376E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.008
H

SD
B

M
ethylene bis(2-chloroaniline), 4,4-

101-14-4
110

2.25E+01
4.060E

-11
2.420E-02

4.500E-06
1.390E+01

1.350E-01
1.216E-07

4.461E+05
1.995E+05

4.072E+05
H

SD
B

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.44
H

SD
B

M
ethylene brom

ide
74-95-3

-52.5
2.29E+01

8.610E
-04

2.533E-02
1.190E-05

1.190E+04
1.374E-01

1.955E-04
1.113E+04

4.975E+03
1.016E+04

SC
D

M
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

2.4969
SC

D
M

M
ethylene chloride

75-09-2
-95.1

1.18E+01
2.190E

-03
1.010E-01

1.170E-05
1.300E+04

7.080E-02
2.573E-03

3.066E+03
1.371E+03

2.799E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.3266
SC

D
M

M
ethylene diphenyl diisocyanate

101-68-8
38

3.76E+05
7.510E

-05
5.790E-02

9.370E-06
8.300E-01

2.257E+03
4.234E-09

2.390E+06
1.069E+06

2.182E+06
EPI,m

eas
EPI,calc

EPI,calc
C

H
EM

9
C

H
EM

9
EPI,calc

1.197
SC

D
M

M
ethylm

ercury  [or M
ercury, m

ethyl]
22967-92-6

999
5.37E+02

1.419E
-02

1.562E-02
1.163E-05

1.000E+03
3.222E+00

1.411E-04
1.309E+04

5.855E+03
1.195E+04

ATSD
R

EPI,calc 
C

alculated
C

alculated
ATSD

R

3.1874
ATSD

R

M
ethylnaphthalene, 1-

90-12-0
-22

2.66E+03
2.600E

-04
4.800E-02

7.840E-06
2.580E+01

1.596E+01
1.700E-06

1.193E+05
5.334E+04

1.089E+05
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

1.0202
H

SD
B

M
ethylnaphthalene, 2-

91-57-6
34.4

7.50E+03
5.180E

-04
4.800E-02

7.840E-06
2.460E+01

4.500E+01
1.205E-06

1.417E+05
6.336E+04

1.293E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.0058
SC

D
M

M
ethylphenol, 2-  [or C

resol, o-]
95-48-7

29.8
9.00E+01

1.200E
-06

7.400E-02
8.300E-06

2.600E+04
5.400E-01

3.854E-07
2.505E+05

1.120E+05
2.287E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.135
SC

D
M
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

M
ethylphenol, 3-  [or C

resol, m
-]

108-39-4
11.8

8.50E+01
8.650E

-07
7.400E-02

1.000E-05
2.270E+04

5.100E-01
3.333E-07

2.694E+05
1.205E+05

2.459E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.0341
SC

D
M

M
ethylphenol, 4-  [or C

resol, p-]
106-44-5

35.5
8.50E+01

7.920E
-07

7.400E-02
1.000E-05

2.150E+04
5.100E-01

3.139E-07
2.776E+05

1.241E+05
2.534E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.0185
SC

D
M

M
etolachlor

51218-45-2
-62.1

1.76E+02
9.000E

-09
1.896E-02

5.483E-06
5.300E+02

1.056E+00
3.043E-08

8.916E+05
3.987E+05

8.139E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.12
H

SD
B

M
etribuzin

21087-64-9
126

4.70E+01
8.780E

-02
2.533E-02

7.129E-06
1.200E+03

2.820E-01
4.568E-03

2.301E+03
1.029E+03

2.101E+03
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.31
SC

D
M

M
evinphos

7786-34-7
12

5.09E+01
3.900E

-09
2.440E-02

6.747E-06
6.000E+05

3.054E-01
1.062E-07

4.774E+05
2.135E+05

4.358E+05
H

ow
ard&M

eylan
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.25
H

SD
B

M
olinate

2212-67-1
-9.99

1.11E+02
4.100E

-06
3.322E-02

6.818E-06
9.700E+02

6.660E-01
4.449E-07

2.332E+05
1.043E+05

2.129E+05
H

SD
B est.

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.063
H

SD
B

M
olybdenum

7439-98-7
2610

N
A

N
A

3.040E-01
3.956E-05

0.000
0.000

2.511E-06
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

10.2
SC

D
M

SC
D

M

N
aled

300-76-5
26.9

1.11E+02
5.000E

-07
1.004E-02

6.430E-06
2.000E+03

6.660E-01
6.760E-08

5.982E+05
2.675E+05

5.461E+05
H

SD
B-G

eoM
ean

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.96
H

SD
B

N
aphthalene

91-20-3
80.2

2.00E+03
4.830E

-04
5.900E-02

7.500E-06
3.100E+01

1.200E+01
5.147E-06

6.856E+04
3.066E+04

6.259E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.0253
SC

D
M

N
ickel

7440-02-0
1455

N
A

N
A

3.933E-01
4.895E-05

0.000
6.500E+01

4.773E-09
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

8.9
SC

D
M

SC
D

M

N
itrate

14797-55-8
308

N
A

N
A

2.434E-01
2.081E-05

9.210E+05
0.000

1.321E-06
#

#
#

H
SD

B
C

alculated
C

alculated
H

SD
B

2.26
H

SD
B

N
itrite

14797-65-0
271

N
A

N
A

3.001E-01
2.489E-05

6.670E+05
0.000

1.580E-06
#

#
#

H
SD

B
C

alculated
C

alculated
H

SD
B

2.26
H

SD
B

N
itroaniline, m

-
99-09-2

114
5.16E+01

1.400E
-07

5.139E-02
7.844E-06

1.200E+03
3.098E-01

1.598E-07
3.890E+05

1.740E+05
3.551E+05

SC
D

M
EPI,calc

SC
D

M
SC

D
M

0.99
SC

D
M

N
itroaniline, o-

88-74-4
71.2

6.50E+01
1.810E

-08
7.300E-02

8.000E-06
2.950E+02

3.900E-01
1.095E-07

4.700E+05
2.102E+05

4.290E+05
SC

D
M

SC
D

M
H

SD
B

C
H

EM
9

C
H

EM
9

SC
D

M

1.442
SC

D
M

N
itroaniline, p-

100-01-6
147

2.35E+01
2.070E

-09
4.990E-02

7.980E-06
7.280E+02

1.410E-01
2.111E-07

3.385E+05
1.514E+05

3.090E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.424
SC

D
M

N
itrobenzene

98-95-3
5.7

6.50E+01
2.400E

-05
7.600E-02

8.600E-06
2.090E+03

3.900E-01
8.239E-06

5.419E+04
2.423E+04

4.946E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.2037
SC

D
M

N
itroglycerin

55-63-0
13

1.82E+02
4.200E

-08
2.110E-02

7.760E-06
1.800E+03

1.092E+00
4.295E-08

7.505E+05
3.356E+05

6.851E+05
H

SD
B

H
SD

B
H

SD
B

SC
D

M
SC

D
M

SC
D

M

1.5931
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

N
itrophenol, 4-

100-02-7
113.8

4.89E+01
4.150E

-10
4.300E-02

9.610E-06
1.160E+04

2.934E-01
1.552E-07

3.948E+05
1.766E+05

3.604E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.479
SC

D
M

N
itroso-di-ethylam

ine, N
-

55-18-5
-10

2.95E+00
3.630E

-06
7.915E-02

9.125E-06
9.300E+04

1.770E-02
5.823E-06

6.446E+04
2.883E+04

5.884E+04
H

ow
ard&M

eylan
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

0.9422
SC

D
M

N
itroso-dim

ethylam
ine, N

-
62-75-9

-9.99
2.75E-01

1.200E
-06

1.126E-01
1.240E-05

1.000E+06
1.650E-03

3.678E-06
8.110E+04

3.627E+04
7.404E+04

H
SD

B est.
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.0059
SC

D
M

N
itroso-di-n-butylam

ine, N
-

924-16-3
2.1

2.35E+02
3.160E

-04
4.474E-02

6.831E-06
1.270E+03

1.410E+00
2.045E-05

3.440E+04
1.538E+04

3.140E+04
H

ow
ard&M

eylan
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

0.9009
H

SD
B

N
itroso-di-n-propylam

ine, N
-

621-64-7
7

1.31E+02
1.400E

-06
5.758E-02

7.755E-06
1.000E+04

7.860E-01
2.543E-07

3.084E+05
1.379E+05

2.816E+05
H

ow
ard&M

eylan
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

0.916
H

SD
B

N
itroso-diphenylam

ine, N
-

86-30-6
66.5

1.30E+03
5.000E

-06
2.886E-02

7.193E-06
3.510E+01

7.800E+00
4.569E-08

7.277E+05
3.254E+05

6.643E+05
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.23
ATSD

R

N
itroso-N

-m
ethylethylam

ine, N
-

10595-95-6
-9.99

7.50E-01
1.400E

-06
1.346E-01

9.989E-06
1.970E+04

4.500E-03
4.544E-06

7.297E+04
3.263E+04

6.661E+04
H

SD
B est.

SC
D

M
H

SD
B

C
alculated

C
alculated

SC
D

M

0.9448
H

SD
B

N
itrotoluene, m

-
99-08-1

15.5
1.43E+02

7.500E
-05

4.950E-02
8.220E-06

4.990E+02
8.580E-01

8.514E-06
5.330E+04

2.384E+04
4.866E+04

H
SD

B
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B-G

eoM
ean

1.1581
H

SD
B

N
itrotoluene, o-

88-72-2
-9.5

2.30E+02
5.600E

-05
4.760E-02

8.670E-06
6.250E+02

1.380E+00
3.970E-06

7.806E+04
3.491E+04

7.126E+04
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B-G
eoM

ean

1.1622
H

SD
B

N
itrotoluene, p-

99-99-0
51.6

2.30E+02
2.090E

-07
4.780E-02

8.610E-06
9.360E+01

1.380E+00
5.168E-08

6.842E+05
3.060E+05

6.246E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.1038
SC

D
M

N
onylphenol

25154-52-3
999

6.00E+04
1.100E

-06
2.833E-02

5.781E-06
6.350E+00

3.600E+02
2.909E-10

9.119E+06
4.078E+06

8.324E+06
H

SD
B

H
SD

B
C

alculated
C

alculated
M

eyland,PersC
om

0.95
H

SD
B

O
ctam

ethylpyrophosphoram
ide

152-16-9
17

3.10E-01
6.300E

-17
1.864E-02

5.496E-06
1.000E+06

1.860E-03
3.425E-07

2.658E+05
1.188E+05

2.426E+05
SC

D
M

SC
D

M
H

SD
B

C
alculated

C
alculated

SC
D

M

1.1343
SC

D
M

O
xam

yl
23135-22-0

109
8.89E+00

2.370E
-10

2.811E-02
5.908E-06

2.800E+05
5.334E-02

2.447E-07
3.144E+05

1.406E+05
2.870E+05

H
SD

B-G
eoM

ean
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

0.98
H

SD
B

P
araquat

1910-42-5
300

1.24E+05
1.000E

-09
3.121E-02

7.504E-06
1.000E+06

7.440E+02
6.411E-11

1.943E+07
8.688E+06

1.773E+07
M

erck
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.24
H

SD
B

Parathion
56-38-2

6.1
6.00E+03

5.650E
-07

1.700E-02
5.790E-06

6.540E+00
3.600E+01

1.599E-09
3.889E+06

1.739E+06
3.550E+06

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.2681
SC

D
M

P
C

B
s  [or A

roclor m
ixture]

1336-36-3
357.1

8.50E+05
2.600E

-03
1.750E-02

8.000E-06
7.000E-02

5.100E+03
1.950E-08

1.114E+06
4.981E+05

1.017E+06
H

SD
B-G

eoM
ean

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.44
H

SD
B

P
ebulate

1114-71-2
-9.99

5.05E+02
1.600E

-04
3.149E-02

6.050E-06
6.000E+01

3.030E+00
3.528E-06

8.281E+04
3.703E+04

7.560E+04
H

SD
B est.

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

0.9458
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

P
endim

ethalin
40487-42-1

56.5
2.40E+03

5.890E
-06

1.863E-02
5.716E-06

3.000E-01
1.440E+01

1.903E-08
1.127E+06

5.042E+05
1.029E+06

H
SD

B
H

SD
B

H
SD

B-G
eoM

ean
C

alculated
C

alculated
H

SD
B

1.19
H

SD
B

P
entachlorobenzene

608-93-5
86

1.74E+04
7.100E

-04
5.700E-02

6.300E-06
1.330E+00

1.044E+02
8.463E-07

1.691E+05
7.561E+04

1.543E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.8342
SC

D
M

P
entachloronitrobenzene

82-68-8
144

3.65E+04
3.800E

-04
2.140E-02

4.240E-06
5.500E-01

2.190E+02
8.120E-08

5.458E+05
2.441E+05

4.983E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.718
SC

D
M

P
entachlorophenol

87-86-5
174

5.92E+02
2.440E

-08
5.600E-02

6.100E-06
1.950E+03

3.552E+00
1.142E-08

1.455E+06
6.509E+05

1.329E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.978
SC

D
M

P
erm

ethrin
52645-53-1

34.5
1.78E+05

2.510E
-08

1.209E-02
4.783E-06

6.000E-02
1.070E+03

2.898E-11
2.889E+07

1.292E+07
2.637E+07

H
SD

B
EPI,calc

H
SD

B
C

alculated
C

alculated
EPI,m

eas

1.23
H

SD
B-G

eoM
ean

P
henanthrene

85-01-8
99.2

2.95E+04
2.330E

-05
3.330E-02

7.470E-06
1.150E+00

1.770E+02
9.838E-09

1.568E+06
7.013E+05

1.432E+06
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.98
SC

D
M

P
henm

edipham
  [or B

etanal]
13684-63-4

140.5
2.11E+03

8.410E
-13

3.583E-02
2.282E-06

4.700E+00
1.266E+01

1.135E-09
4.616E+06

2.064E+06
4.214E+06

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

0.275
H

SD
B

P
henol

108-95-2
40.9

2.85E+01
3.970E

-07
8.200E-02

9.100E-06
8.280E+04

1.710E-01
4.756E-07

2.255E+05
1.009E+05

2.059E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.0545
SC

D
M

P
henylenediam

ine, m
-

108-45-2
63.5

1.10E+00
1.350E

-10
6.630E-02

9.880E-06
2.550E+06

6.600E-03
5.885E-07

2.027E+05
9.067E+04

1.851E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.0096
SC

D
M

P
henylenediam

ine, o-
95-54-5

103.5
2.90E+01

7.200E
-09

6.960E-02
9.240E-06

4.070E+04
1.740E-01

2.181E-07
3.331E+05

1.490E+05
3.040E+05

H
SD

B
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.0096
Surrogate (q)

P
henylenediam

ine, p-
106-50-3

146
1.60E+01

6.700E
-10

6.960E-02
9.240E-06

3.800E+04
9.600E-02

2.998E-07
2.841E+05

1.270E+05
2.593E+05

H
SD

B
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.0096
Surrogate (d)

P
henylphenol, 2-

90-43-7
56.5

4.38E+02
5.230E

-08
3.552E-02

7.817E-06
7.000E+02

2.628E+00
1.968E-08

1.109E+06
4.959E+05

1.012E+06
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.213
H

SD
B

P
horate

298-02-2
-42.9

5.50E+03
4.400E

-06
2.190E-02

5.390E-06
5.000E+01

3.300E+01
7.393E-09

1.809E+06
8.090E+05

1.651E+06
H

SD
B

SC
D

M
H

SD
B

C
H

EM
9

C
H

EM
9

SC
D

M

1.16
SC

D
M

P
hosm

et
732-11-6

71.9
7.98E+02

8.380E
-09

1.713E-02
4.876E-06

2.320E+01
4.788E+00

6.397E-09
1.945E+06

8.697E+05
1.775E+06

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B-G

eoM
ean

1.03
H

SD
B

P
hthalic acid, p-

100-21-0
300

2.90E+02
3.880E

-03
6.400E-02

6.800E-06
1.500E+01

1.740E+00
2.901E-04

9.132E+03
4.084E+03

8.337E+03
H

ow
ard&M

eylan
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.51
H

SD
B

P
hthalic anhydride

85-44-9
130.8

3.60E+01
1.630E

-08
7.100E-02

8.600E-06
6.200E+03

2.160E-01
1.808E-07

3.658E+05
1.636E+05

3.340E+05
SC

D
M

H
SD

B
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.527
SC

D
M

P
rom

eton
1610-18-0

91.5
4.69E+02

9.100E
-10

2.584E-02
6.189E-06

7.500E+02
2.814E+00

1.350E-08
1.339E+06

5.987E+05
1.222E+06

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.088
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

P
rom

etryn
7287-19-6

119
5.14E+02

1.300E
-08

2.304E-02
6.139E-06

4.800E+01
3.084E+00

1.244E-08
1.394E+06

6.235E+05
1.273E+06

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.15
H

SD
B

P
ropachlor

1918-16-7
71.4

1.89E+02
1.090E

-07
2.637E-02

6.955E-06
6.130E+02

1.134E+00
4.087E-08

7.694E+05
3.441E+05

7.024E+05
H

SD
B-G

eoM
ean

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

1.242
H

SD
B

P
ropanil

709-98-8
87

1.81E+02
4.500E

-09
2.736E-02

6.191E-06
2.250E+02

1.086E+00
3.337E-08

8.515E+05
3.808E+05

7.773E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B-G
eoM

ean

1.054
H

SD
B

P
ropazine

139-40-2
213

2.66E+02
1.330E

-11
2.439E-02

6.357E-06
6.600E+00

1.596E+00
2.379E-08

1.008E+06
4.509E+05

9.205E+05
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B-G
eoM

ean

1.162
H

SD
B

Propionic acid, 2-(2-m
ethyl-4-

chlorophenoxy)  [or M
C

P
P

]
93-65-2

337
8.43E+00

1.820E
-08

2.373E-02
7.751E-06

7.340E+02
5.058E-02

3.330E-07
2.695E+05

1.205E+05
2.460E+05

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.5082
C

alculated

P
ropylene glycol

57-55-6
-59

4.60E-02
1.310E

-10
9.300E-02

1.020E-05
1.000E+06

2.760E-04
6.460E-07

1.935E+05
8.654E+04

1.767E+05
H

SD
B

Surrogate (w
)

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.0361
C

R
C

P
ropylene glycol m

onom
ethyl ether

107-98-2
-96

2.10E-01
1.810E

-08
1.334E-01

9.961E-06
1.000E+06

1.260E-03
6.765E-07

1.891E+05
8.457E+04

1.726E+05
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

0.962
H

SD
B

P
ropylene oxide

75-56-9
-112.13

1.04E+01
8.300E

-05
1.040E-01

1.000E-05
4.890E+05

6.240E-02
1.160E-04

1.444E+04
6.457E+03

1.318E+04
H

SD
B

H
SD

B-G
eoM

ean
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B-G
eoM

ean

0.8304
H

SD
B

P
ydrin [or Fenvalerate]

51630-58-1
59.6

9.85E+03
1.190E

-07
1.134E-02

4.450E-06
1.000E+00

5.910E+01
5.270E-10

6.776E+06
3.030E+06

6.185E+06
H

ow
ard&M

eylan
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.17
H

SD
B

P
yrene

129-00-0
151.2

1.05E+05
1.100E

-05
2.770E-02

7.248E-06
1.350E-01

6.300E+02
1.129E-09

4.629E+06
2.070E+06

4.225E+06
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

1.271
SC

D
M

P
yridine

110-86-1
-41.6

4.55E+00
8.800E

-06
9.100E-02

7.600E-06
1.000E+06

2.730E-02
1.411E-05

4.140E+04
1.852E+04

3.780E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.9819
SC

D
M

Q
uinoline

91-22-5
-14.78

1.84E+03
2.700E

-06
5.390E-02

8.651E-06
6.100E+03

1.102E+01
3.352E-08

8.495E+05
3.799E+05

7.755E+05
SC

D
M

EPI,calc
SC

D
M

C
alculated

C
alculated

SC
D

M

1.09
H

SD
B

R
esm

ethrin
10453-86-8

45.5
1.41E+05

5.560E
-06

1.632E-02
4.505E-06

1.000E+00
8.460E+02

2.680E-10
9.500E+06

4.249E+06
8.672E+06

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

0.963
H

SD
B-G

eoM
ean

R
onnel

299-84-3
41

9.50E+04
3.200E

-05
1.437E-02

5.915E-06
1.080E+00

5.700E+02
1.827E-09

3.639E+06
1.627E+06

3.321E+06
SC

D
M

SC
D

M
H

SD
B

C
alculated

C
alculated

SC
D

M

1.44
SC

D
M

S
elenium

7782-49-2
217

N
A

N
A

2.674E-01
2.811E-05

0.000
5.000E+00

3.499E-08
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

4.81
SC

D
M

SSG

S
ilver

7440-22-4
962

N
A

N
A

2.982E-02
3.750E-05

0.000
8.300E+00

2.834E-08
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

10.49
SC

D
M

SC
D

M

S
im

azine
122-34-9

226
3.93E+02

3.400E
-09

3.050E-02
6.280E-06

6.200E+00
2.358E+00

1.631E-08
1.218E+06

5.446E+05
1.112E+06

H
SD

B-G
eoM

ean
H

SD
B-G

eoM
ean

SC
D

M
C

H
EM

9
C

H
EM

9
H

SD
B

1.33
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

S
trontium

7440-24-6
769

N
A

N
A

2.025E-01
1.839E-05

0.000
0.000

1.168E-06
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

2.6
SC

D
M

SC
D

M

S
trychnine

57-24-9
287

8.00E+01
7.600E

-14
1.600E-02

4.640E-06
1.600E+02

4.800E-01
5.078E-08

6.902E+05
3.087E+05

6.301E+05
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.36
SC

D
M

S
tyrene

100-42-5
-31

8.00E+02
2.750E

-03
7.100E-02

8.000E-06
3.100E+02

4.800E+00
8.667E-05

1.671E+04
7.471E+03

1.525E+04
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.906
SC

D
M

Terbacil
5902-51-2

176
4.58E+01

1.200E
-10

2.472E-02
7.179E-06

7.100E+02
2.748E-01

1.216E-07
4.460E+05

1.995E+05
4.071E+05

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

alculated
C

alculated
H

SD
B

1.34
H

SD
B

Terbufos
13071-79-9

-29.2
2.40E+03

2.400E
-05

1.869E-02
5.386E-06

1.500E+01
1.440E+01

6.994E-08
5.881E+05

2.630E+05
5.369E+05

H
SD

B
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

1.105
H

SD
B

Terbutryn
886-50-0

104
6.35E+02

4.419E
-07

2.337E-02
6.026E-06

2.500E+01
3.812E+00

1.555E-08
1.247E+06

5.579E+05
1.139E+06

EPI,m
eas

EPI,calc
EPI,calc

C
alculated

C
alculated

EPI,m
eas

1.115
C

R
C

Tetrachlorobenzene, 1,2,4,5-
95-94-3

139.5
5.60E+03

2.580E
-03

2.110E-02
8.750E-06

5.950E-01
3.360E+01

3.528E-06
8.281E+04

3.703E+04
7.559E+04

SC
D

M
H

SD
B

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.858
SC

D
M

Tetrachloroethane, 1,1,1,2-
630-20-6

-70.2
1.45E+02

2.420E
-03

7.100E-02
7.900E-06

1.100E+03
8.700E-01

3.796E-04
7.983E+03

3.570E+03
7.287E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.5406
SC

D
M

Tetrachloroethane, 1,1,2,2-
79-34-5

-43.8
9.35E+01

3.450E
-04

7.100E-02
7.900E-06

2.970E+03
5.610E-01

8.070E-05
1.731E+04

7.743E+03
1.581E+04

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.5953
SC

D
M

Tetrachloroethene  [or P
C

E
]

127-18-4
-22.3

1.55E+02
1.840E

-02
7.200E-02

8.200E-06
2.000E+02

9.300E-01
2.467E-03

3.131E+03
1.400E+03

2.858E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.6227
SC

D
M

Tetrachlorophenol, 2,3,4,6-
58-90-2

70
2.80E+02

4.390E
-06

2.170E-02
7.100E-06

1.000E+02
1.680E+00

1.422E-07
4.124E+05

1.844E+05
3.765E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.839
H

SD
B

Tetraethyl dithiopyrophosphate
3689-24-5

88
7.40E+02

2.900E
-06

9.100E-02
4.020E-06

2.500E+01
4.440E+00

1.326E-07
4.271E+05

1.910E+05
3.899E+05

H
SD

B
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
SC

D
M

1.196
SC

D
M

Thallium
7440-28-0

303.5
N

A
N

A
1.123E-02

2.770E-05
0.000

7.100E+01
2.473E-09

#
#

#
SC

D
M

C
alculated

C
alculated

H
SD

B

12
SC

D
M

SSG

Thiobencarb
28249-77-6

3.3
9.53E+02

2.670E
-07

2.107E-02
5.939E-06

3.000E+01
5.718E+00

8.592E-09
1.678E+06

7.504E+05
1.532E+06

SC
D

M
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

1.1624
H

SD
B-G

eoM
ean

Thiram
137-26-8

155.6
6.70E+02

1.820E
-07

2.430E-02
5.650E-06

3.000E+01
4.020E+00

1.105E-08
1.480E+06

6.617E+05
1.351E+06

SC
D

M
H

SD
B

H
SD

B
C

H
EM

9
C

H
EM

9
SC

D
M

1.29
H

SD
B

Tin
7440-31-5

231.9
N

A
N

A
3.155E-02

2.468E-05
0.000

0.000
1.567E-06

#
#

#
H

SD
B

C
alculated

C
alculated

H
SD

B

5.75
H

SD
B

Toluene
108-88-3

-94.9
1.82E+02

6.640E
-03

8.700E-02
8.600E-06

5.260E+02
1.092E+00

1.015E-03
4.883E+03

2.184E+03
4.457E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

0.8669
SC

D
M
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

Toluene diisocyanate, 2,4/2,6- 
m

ixture
26471-62-5

20
9.11E+03

1.574E
-04

6.100E-02
6.200E-06

3.600E+01
5.468E+01

3.835E-07
2.511E+05

1.123E+05
2.293E+05

SC
D

M
EPI,calc

EPI,calc
C

H
EM

9
C

H
EM

9
EPI,calc

1.22
SC

D
M

Toluidine, p-
106-49-0

43.7
2.40E+01

7.220E
-06

6.976E-02
9.430E-06

7.820E+02
1.440E-01

4.753E-06
7.134E+04

3.190E+04
6.512E+04

SC
D

M
SC

D
M

H
SD

B
C

H
EM

9
C

H
EM

9
SC

D
M

0.9616
SC

D
M

Toxaphene
8001-35-2

76.5
2.55E+05

6.000E
-06

1.160E-02
4.340E-06

7.400E-01
1.530E+03

1.174E-10
1.436E+07

6.421E+06
1.311E+07

H
SD

B-G
eoM

ean
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.65
H

SD
B

Triallate
2303-17-5

29.5
2.22E+03

1.930E
-05

1.630E-02
5.674E-06

4.000E+00
1.332E+01

5.390E-08
6.699E+05

2.996E+05
6.116E+05

H
SD

B-G
eoM

ean
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

1.273
H

SD
B

Tributyltin oxide
56-35-9

-9.99
9.08E+04

1.260E
-07

7.370E-03
3.607E-06

8.940E+00
5.448E+02

4.575E-11
2.300E+07

1.028E+07
2.099E+07

H
SD

B est.
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B-G

eoM
ean

1.17
H

SD
B

Trichloro-1,2,2-trifluoroethane, 
1,1,2-  [or C

FC
 113]

76-13-1
-35

3.80E+02
4.810E

-01
2.880E-02

8.070E-06
1.700E+02

2.280E+00
4.950E-03

2.211E+03
9.887E+02

2.018E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.5635
SC

D
M

Trichloroacetic acid
76-03-9

57.5
1.00E+00

2.400E
-08

3.310E-02
9.502E-06

6.300E+06
6.000E-03

5.855E-07
2.033E+05

9.091E+04
1.856E+05

H
SD

B
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B-G

eoM
ean

1.6126
H

SD
B

Trichlorobenzene, 1,2,3-
87-61-6

52.6
1.55E+03

1.250E
-03

3.470E-02
6.770E-06

1.630E+01
9.300E+00

1.007E-05
4.900E+04

2.192E+04
4.474E+04

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.69
H

SD
B

Trichlorobenzene, 1,2,4-
120-82-1

17
1.78E+03

1.420E
-03

3.000E-02
8.230E-06

3.460E+01
1.068E+01

8.628E-06
5.295E+04

2.368E+04
4.834E+04

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.459
SC

D
M

Trichlorobenzene, 1,3,5-
108-70-3

63.5
9.91E+03

1.900E
-03

3.470E-02
6.770E-06

5.800E+00
5.946E+01

2.418E-06
1.000E+05

4.473E+04
9.131E+04

H
SD

B-G
eoM

ean
H

SD
B-G

eoM
ean

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.3865
M

acKay

Trichloroethane, 1,1,1-  [or M
ethyl 

chloroform
]

71-55-6
-30.4

1.10E+02
1.720E

-02
7.800E-02

8.800E-06
1.330E+03

6.600E-01
3.280E-03

2.716E+03
1.215E+03

2.479E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.339
SC

D
M

Trichloroethane, 1,1,2-
79-00-5

-36.6
5.00E+01

9.130E
-04

7.800E-02
8.800E-06

4.420E+03
3.000E-01

3.823E-04
7.955E+03

3.558E+03
7.262E+03

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.4397
SC

D
M

Trichloroethene  [or TC
E]

79-01-6
-84.7

1.66E+02
1.030E

-02
7.900E-02

9.100E-06
1.100E+03

9.960E-01
1.512E-03

4.001E+03
1.789E+03

3.652E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.4642
SC

D
M

Trichlorofluorom
ethane

75-69-4
-111.1

1.20E+02
9.700E

-02
8.700E-02

9.700E-06
1.100E+03

7.200E-01
1.172E-02

1.437E+03
6.425E+02

1.312E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

1.49
C

H
EM

8

Trichlorophenol, 2,4,5-
95-95-4

69
1.60E+03

4.330E
-06

2.910E-02
7.030E-06

1.200E+03
9.600E+00

3.298E-08
8.565E+05

3.830E+05
7.819E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.678
H

SD
B

Trichlorophenol, 2,4,6-
88-06-2

69
3.81E+02

7.790E
-06

3.180E-02
6.250E-06

8.000E+02
2.286E+00

2.434E-07
3.153E+05

1.410E+05
2.878E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.4901
SC

D
M

Trichlorophenoxy acetic acid, 2,4,5-
93-76-5

153
3.41E+01

8.680E
-09

1.745E-02
7.763E-06

2.680E+02
2.046E-01

1.629E-07
3.854E+05

1.724E+05
3.518E+05

SC
D

M
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

1.8
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

Trichlorophenoxy propionic acid, 2, 
(2, 4, 5-)  [or Silvex]

93-72-1
181.6

2.60E+03
9.060E

-09
1.940E-02

5.830E-06
1.400E+02

1.560E+01
2.382E-09

3.187E+06
1.425E+06

2.909E+06
H

SD
B

H
SD

B
H

ow
ard&M

eylan
C

H
EM

9
C

H
EM

9
H

SD
B

1.2085
H

SD
B

Trichloropropane, 1,1,2-
598-77-6

-14.7
8.07E+01

3.430E
-04

5.230E-02
6.430E-06

1.750E+03
4.842E-01

6.684E-05
1.902E+04

8.508E+03
1.737E+04

H
SD

B
H

SD
B-G

eoM
ean

H
SD

B
C

H
EM

9
C

H
EM

9
H

SD
B

1.3889
H

SD
B

Trichloropropane, 1,2,3-
96-18-4

-14.7
7.25E+01

4.090E
-04

7.100E-02
7.900E-06

1.750E+03
4.350E-01

1.180E-04
1.432E+04

6.404E+03
1.307E+04

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.3889
SC

D
M

Trichloropropene, 1,2,3-
96-19-5

-78
1.30E+02

1.800E
-02

4.103E-02
9.411E-06

3.340E+02
7.800E-01

1.582E-03
3.910E+03

1.749E+03
3.570E+03

H
ow

ard&M
eylan

H
SD

B
H

SD
B

C
alculated

C
alculated

H
ow

ard&M
eylan

1.412
H

SD
B

Triethylam
ine

121-44-8
999

1.07E+02
1.166E

-04
8.810E-02

7.880E-06
7.370E+04

6.432E-01
3.022E-05

2.829E+04
1.265E+04

2.583E+04
EPI,calc

EPI,calc
C

H
EM

9
C

H
EM

9
EPI,m

eas

0.7255
H

SD
B

Trifluralin
1582-09-8

49
1.95E+04

2.640E
-05

1.493E-02
5.040E-06

8.110E+00
1.170E+02

7.626E-09
1.781E+06

7.965E+05
1.626E+06

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.15
C

H
EM

8

Trim
ethyl phosphate

512-56-1
-46

6.20E+00
7.200E

-09
4.607E-02

8.792E-06
5.000E+05

3.720E-02
4.121E-07

2.423E+05
1.084E+05

2.212E+05
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

1.2144
H

SD
B

Trim
ethylbenzene, 1,2,3-

526-73-8
-43.8

7.20E+02
6.160E

-03
6.400E-02

7.990E-06
5.700E+01

4.320E+00
1.928E-04

1.120E+04
5.010E+03

1.023E+04
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B

0.8761
H

SD
B

Trim
ethylbenzene, 1,2,4-

95-63-6
-43.8

7.20E+02
6.160E

-03
6.543E-02

7.922E-06
5.700E+01

4.320E+00
1.971E-04

1.108E+04
4.955E+03

1.011E+04
H

SD
B

H
SD

B
H

SD
B

C
alculated

C
alculated

H
SD

B

0.8761
H

SD
B

Trim
ethylbenzene, 1,3,5-

108-67-8
-44.8

6.60E+02
8.770E

-03
6.020E-02

8.670E-06
3.100E+01

3.960E+00
2.794E-04

9.305E+03
4.162E+03

8.495E+03
H

SD
B

H
SD

B
H

SD
B

C
H

EM
9

C
H

EM
9

H
SD

B-G
eoM

ean

0.8637
H

SD
B

Trinitrobenzene, 1,3,5-
99-35-4

121.5
1.45E+01

1.600E
-08

2.417E-02
7.688E-06

3.500E+02
8.700E-02

2.655E-07
3.019E+05

1.350E+05
2.756E+05

SC
D

M
SC

D
M

SC
D

M
C

alculated
C

alculated
SC

D
M

1.4775
SC

D
M

Trinitrophenylm
ethylnitram

ine
479-45-8

131
4.06E+02

1.000E
-11

1.596E-02
6.667E-06

2.000E+02
2.436E+00

1.669E-08
1.204E+06

5.384E+05
1.099E+06

H
SD

B-G
eoM

ean
H

SD
B

H
SD

B
C

alculated
C

alculated
H

SD
B

1.57
H

SD
B

Trinitrotoluene, 2,4,6-
118-96-7

80.1
3.75E+01

4.870E
-09

2.450E-02
6.360E-06

1.240E+02
2.250E-01

1.250E-07
4.399E+05

1.967E+05
4.015E+05

SC
D

M
SC

D
M

SC
D

M
C

H
EM

9
C

H
EM

9
SC

D
M

1.654
SC

D
M

TR
P

H
N

O
C

A
S

999
1.58E+03

1.170E
-02

1.000E-01
1.000E-05

6.500E+01
9.480E+00

2.643E-04
9.568E+03

4.279E+03
8.734E+03

TPH
C

W
G

 97
TPH

C
W

G
TPH

C
W

G
  97

TPH
C

W
G

 97
TPH

C
W

G
 97

N
A

U
ranium

, soluble salts
7440-61-1

1132.3
N

A
N

A
7.758E-03

3.336E-05
0.000

0.000
2.118E-06

#
#

#
SC

D
M

C
alculated

C
alculated

H
SD

B

19.05
SC

D
M

SC
D

M

V
anadium

7440-62-2
1917

N
A

N
A

3.857E-01
4.253E-05

0.000
1.000E+03

2.699E-10
#

#
#

SC
D

M
C

alculated
C

alculated
H

SD
B

6.11
SC

D
M

SC
D

M

V
ernam

1929-77-7
-9.99

2.50E+02
3.050E

-05
3.137E-02

6.082E-06
1.070E+02

1.500E+00
1.330E-06

1.349E+05
6.031E+04

1.231E+05
H

SD
B est.

H
SD

B-G
eoM

ean
H

SD
B

C
alculated

C
alculated

H
SD

B

0.954
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

V
inyl acetate

108-05-4
-93.2

5.00E+00
5.110E

-04
8.500E-02

9.200E-06
2.000E+04

3.000E-02
7.087E-04

5.843E+03
2.613E+03

5.334E+03
SC

D
M

SC
D

M
SC

D
M

C
H

EM
9

C
H

EM
9

SC
D

M

0.9317
SC

D
M

V
inyl chloride

75-01-4
-153.7

1.86E+01
2.700E

-02
1.703E-01

1.200E-05
2.760E+03

1.116E-01
2.384E-02

1.007E+03
4.505E+02

9.195E+02
SC

D
M

SC
D

M
SC

D
M

C
alculated

C
alculated

SC
D

M

0.9106
SC

D
M

X
ylenes, total

1330-20-7
-19.86

1.53E+02
7.000E

-03
7.140E-02

9.340E-06
1.300E+02

9.180E-01
1.018E-03

4.874E+03
2.180E+03

4.450E+03
ATSD

R
H

SD
B-G

eoM
ean

H
SD

B
C

H
EM

9
C

H
EM

9
ATSD

R

0.864
H

SD
B

Zinc
7440-66-6

419.5
N

A
N

A
3.446E-01

4.020E-05
0.000

0.000
2.552E-06

#
#

#
SC

D
M

C
alculated

C
alculated

H
SD

B

7.14
SC

D
M

SC
D

M

Zinc phosphide
1314-84-7

420
N

A
N

A
1.162E-02

1.346E-05
0.000

0.000
8.544E-07

#
#

#
SC

D
M

C
alculated

C
alculated

H
SD

B

4.55
SC

D
M

SC
D

M

Zineb
12122-67-7

157
1.23E+03

5.625E
-14

1.604E-02
7.266E-06

1.000E+01
7.380E+00

6.166E-09
1.981E+06

8.858E+05
1.808E+06

EPI,m
eas

H
SD

B
EPI,calc 

C
alculated

C
alculated

EPI,m
eas

1.74
H

SD
B
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C
ontam

inants  
V

alues from
 R

eference Sources

   S    
(m

g/L)

R
esident 

C
A

S#

C
alculated V

alues ***

  M
P   

ºC
  

    K
oc    

(L/kg)
       H

LC
        

(atm
-m

  /m
ol)

     D
i         

(cm
  /s)**

      D
w

        
(cm

  /s)**
      d       
(g/cm

  )
 K

d   
(L/kg)*

    D
a      

(cm
  /s)

W
orker

V
olatilization Factor (m

  /kg)

C
hild 

C
hem

ical-Specific V
alues

T
able 4 - T

echnical R
eport

  3
  3

  2
  2

  2
  3

* K
d values listed are calculated as K

oc m
ultiplied by an Foc of 0.006 (for volatilization) except in cases w

here an inorganic K
d value, if available, is used.  For leachability calculation, K

d should be 
calculated as K

oc m
ultiplied by an Foc of 0.002.

** For m
ost com

pounds, the diffusion coefficients in air (D
i) and w

ater (D
w

) w
ere taken from

 the values listed in C
H

EM
D

A
T9 database.  W

hen values w
ere not available from

 this source, D
i and D

w
 w

ere 
calculated using equations 3, 4, and 5 of the February 2005 "Final Technical R

eport: D
evelopm

ent of C
leanup Target Levels (C

TLs) for C
hapter 62-77, F.A

.C
".

*** A
ll calculations are carried out w

ithout interm
ediate rounding, D

a values have been rounded to tw
o significant figures and V

F values have been rounded to 
three significant figures for presentation in this Table.

SC
D

M
 = Superfund C

hem
ical D

ata M
atrix

H
SD

B
 = H

azardous Substances D
ata B

ank
H

SD
B

-G
eoM

ean = A
 range of values w

as reported in H
SD

B
.  The value show

n is the geom
etric m

ean of these values.

 C
H

EM
9 =  C

H
EM

D
A

T9 D
atabase (EPA

/453/C
-94080B

)

C
alculated=

A
TSD

R
 = A

gency for Toxic Substances and D
isease R

egistry Toxicant Profiles

C
R

C
 = C

R
C

 H
andbook of C

hem
istry and Physics (Lide and Frederikse, 1994).

M
acK

ay =  Illustrated H
andbook of Physical C

hem
ical Properties and Environm

ental Fate for O
rganic C

hem
icals, V

olum
es I-V

  (M
ackay et al., 1992a,b, 1993, 1995, 1997). 

V
erschueren = V

erschueren, K
. H

andbook of Environm
ental D

ata on O
rganic C

hem
icals, 3rd Edition, 1996

H
ow

ard =  H
andbook of Environm

ental Fate and Exposure D
ata for O

rganic C
hem

icals, V
olum

es I-V
 (H

ow
ard, 1989, 1990, 1991, 1993, 1997). 

H
ow

ard and M
eylan =  H

andbook of Physical properties of O
rganic C

hem
icals (H

ow
ard and M

eylan, 1997).

R
eference sources for chem

ical/physical data:

- H
enry's Law

 constant estim
ated using equation 68 [H

LC
 = (V

P)(M
)/(S)] (U

SEPA
, 1996b).

- D
ensity estim

ated using G
irolam

i's M
ethod as illustrated in: B

aum
 (1998).  

Pest.M
an. = W

orthing, C
.R

. (ed.)  The Pesticide M
anual, 8th Edition, 1987

V
ersch. est., H

SD
B

 est., A
TSD

R
 est.,  = 

N
A

 = N
ot available at tim

e of rule adoption.

 For M
P:  If an exact M

P for a chem
ical w

as not found in any of the reference sources , but a source listed it as a liquid, a default 
M

P of -9.9 degrees C
 w

as assigned.

Surrogate (a): Surrogate density based on benzo(a)pyrene
Surrogate (b): Surrogate density based on dichlorophenol, 2,4-
Surrogate (c): Surrogate density based on hexachlorocyclohexane, beta
Surrogate (d): Surrogate density based on phenylenediam

ine, m

SSG
 = Soil Screening G

uidance for Superfund - N
ote: The SSG

 leachability value w
as calculated using a K

d value different than reported in SC
D

M

# = V
olatilization factors not relevant for these com

pounds.

C
R

C
 G

W
 = C

R
C

 G
roundw

ater C
hem

icals D
esk R

eference (M
ontgom

ery, 2000).

EPI,m
eas = Estim

ation Program
 Interface Suite, m

easured value
EPI,calc = Estim

ation Program
 Interface Suite, calculated value

(a) = 12789-03-6 or 57-74-9
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CSF 
1/(mg/kg-day)

 CSF   
1/(mg/kg-day)

CSF 
1/(mg/kg-day)

GI 
AbsorptionContaminants 

Sources and Derivation of Toxicity Values Used in Calculations for Carcinogens
Table 5a - Technical Report

Cancer 
Class

o i dIUR  
1/(ug/m )3

Acephate NA8.700E-03 NA1
IRISRAGS-E

C NA
IRIS

Acetaldehyde NANA 7.700E-031
extrapolated*RAGS-E

B2 2.200E-06
IRISIRIS

Acifluorfen, sodium  [or Blazer] 3.500E-023.500E-02 3.500E-021
HAL extrapolatedextrapolatedRAGS-E

B2 NA
HAL

Acrylamide 4.500E+004.500E+00 4.550E+001
IRIS extrapolatedextrapolated*RAGS-E

B2 1.300E-03
IRISIRIS

Acrylonitrile 5.400E-015.400E-01 2.380E-011
IRIS extrapolatedextrapolated*RAGS-E

B1 6.800E-05
IRISIRIS

Alachlor 8.000E-028.000E-02 8.000E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Aldrin 1.700E+011.700E+01 1.715E+011
IRIS extrapolatedextrapolated*HSDB

B2 4.900E-03
IRISIRIS

Aniline 5.700E-035.700E-03 5.700E-031
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Arsenic 1.579E+001.500E+00 1.505E+010.95
IRIS extrapolatedextrapolated*ATSDR

A 4.300E-03
IRISIRIS

Atrazine 2.200E-012.200E-01 2.200E-011
HEAST extrapolatedextrapolatedRAGS-E

C NA
HEAST

Azobenzene 1.100E-011.100E-01 1.085E-011
IRIS extrapolatedextrapolated*RAGS-E

B2 3.100E-05
IRISIRIS

Benzene 6.111E-025.500E-02 2.730E-020.9
IRIS extrapolatedextrapolated*ATSDR

A 7.800E-06
IRISIRIS

Benzidine 2.300E+022.300E+02 2.345E+021
IRIS extrapolatedextrapolated*RAGS-E

A 6.700E-02
IRISIRIS

Benzo(a)anthracene 1.460E+007.300E-01 3.100E-010.5
NCEA extrapolatedNCEAATSDR

B2 NA
IRIS

Benzo(a)pyrene 1.460E+017.300E+00 3.100E+000.5
IRIS extrapolatedNCEAATSDR

B2 NA
IRIS

Benzo(b)fluoranthene 1.460E+007.300E-01 3.100E-010.5
NCEA extrapolatedNCEAATSDR

B2 NA
IRIS

Benzo(k)fluoranthene 1.460E-017.300E-02 3.100E-020.5
NCEA extrapolatedNCEAATSDR

B2 NA
IRIS

Benzotrichloride 1.300E+011.300E+01 1.300E+011
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Benzyl chloride 1.700E-011.700E-01 1.700E-011
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Beryllium NANA 8.400E+000.007
extrapolated*ATSDR

B1 2.400E-03
IRISIRIS

Bis(2-chloroethyl)ether 1.122E+001.100E+00 1.155E+000.98
IRIS extrapolatedextrapolated*ATSDR

B2 3.300E-04
IRISIRIS

Bis(2-chloroisopropyl)ether  [or 
Bis(2-chloro-1-metylethyl)ether]

7.000E-027.000E-02 3.500E-021
HEAST extrapolatedHEASTRAGS-E

C NA
HEAST

Bis(2-ethylhexyl)adipate 1.200E-031.200E-03 1.200E-031
IRIS extrapolatedextrapolatedRAGS-E

C NA
IRIS

Bis(2-ethylhexyl)phthalate  [or 
DEHP]

1.400E-021.400E-02 1.400E-021
IRIS extrapolatedNCEARAGS-E

B2 NA
IRIS

Bromate 7.000E-017.000E-01 7.000E-011
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Bromodichloromethane 6.327E-026.200E-02 6.327E-020.98
IRIS extrapolatedextrapolatedATSDR

B2 NA
IRIS

Bromoform 1.053E-027.900E-03 3.850E-030.75
IRIS extrapolatedextrapolated*ATSDR

B2 1.100E-06
IRISIRIS

Cadmium NANA 6.300E+000.044
extrapolated*ATSDR

B1 1.800E-03
IRISIRIS

Captafol 8.600E-038.600E-03 8.600E-031
HEAST extrapolatedextrapolatedRAGS-E

C NA
HEAST
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CSF 
1/(mg/kg-day)

 CSF   
1/(mg/kg-day)

CSF 
1/(mg/kg-day)

GI 
AbsorptionContaminants 

Sources and Derivation of Toxicity Values Used in Calculations for Carcinogens
Table 5a - Technical Report

Cancer 
Class

o i dIUR  
1/(ug/m )3

Captan 3.500E-033.500E-03 3.500E-031
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Carbazole 2.000E-022.000E-02 2.000E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Carbon tetrachloride 1.529E-011.300E-01 5.250E-020.85
IRIS extrapolatedextrapolated*ATSDR

B2 1.500E-05
IRISIRIS

Chlordane (total) 4.375E-013.500E-01 3.500E-010.8
IRIS extrapolatedextrapolated*ATSDR

B2 1.000E-04
IRISIRIS

Chlorobenzilate 4.737E-012.700E-01 2.700E-010.57
HEAST extrapolatedHEASTHSDB

B2 7.800E-05
HEASTHEAST

Chloroform NANA 8.050E-021
extrapolated*ATSDR

B2 2.300E-05
IRISIRIS

Chloronitrobenzene, o- 2.500E-022.500E-02 2.500E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Chloronitrobenzene, p- 1.800E-021.800E-02 1.800E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Chlorothalonil  [or Bravo] 1.100E-021.100E-02 1.100E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Chromium (hexavalent) NANA 4.100E+010.013
HEASTATSDR

A 1.200E-02
IRISIRIS

Chrysene 1.460E-027.300E-03 3.100E-030.5
NCEA extrapolatedNCEAATSDR

B2 NA
IRIS

Crotonaldehyde NA1.900E+00 NA1
HEASTRAGS-E

C NA
IRIS

Diallate 6.100E-026.100E-02 6.100E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Dibenz(a,h)anthracene 1.460E+017.300E+00 3.100E+000.5
NCEA extrapolatedNCEAATSDR

B2 NA
IRIS

Dibromo-3-chloropropane, 1,2-  [or 
DBCP, 1,2-]

1.400E+001.400E+00 2.400E-031
HEAST extrapolatedHEASTRAGS-E

B2 6.900E-07
HEASTHEAST

Dibromochloromethane 1.120E-018.400E-02 1.120E-010.75
IRIS extrapolatedextrapolatedATSDR

C NA
IRIS

Dibromoethane, 1,2-  [or EDB] 2.041E+002.000E+00 1.050E+000.98
IRIS extrapolatedextrapolated*ATSDR

B2 3.000E-04
IRISIRIS

Dichloroacetic acid NA5.000E-02 NA1
IRISRAGS-E

B2 NA
IRIS

Dichlorobenzene, 1,4- 2.400E-022.400E-02 2.200E-021
HEAST extrapolatedNCEAATSDR

C NA
HEAST

Dichlorobenzidine, 3,3'- 4.500E-014.500E-01 4.500E-011
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Dichlorodiphenyldichloroethane, 
p,p'-  [or DDD, 4,4'-]

3.000E-012.400E-01 3.000E-010.8
IRIS extrapolatedextrapolatedATSDR

B2 NA
IRIS

Dichlorodiphenyldichloroethylene, 
p,p'-  [or DDE, 4,4'-]

4.250E-013.400E-01 4.250E-010.8
IRIS extrapolatedextrapolatedATSDR

B2 NA
IRIS

Dichlorodiphenyltrichloroethane, 
p,p'-  [or DDT, 4,4'-]

4.250E-013.400E-01 3.395E-010.8
IRIS extrapolatedextrapolated*ATSDR

B2 9.700E-05
IRISIRIS

Dichloroethane, 1,2-  [or EDC] 9.100E-029.100E-02 9.100E-021
IRIS extrapolatedextrapolated*ATSDR

B2 2.600E-05
IRISIRIS

Dichloropropane, 1,2- 6.800E-026.800E-02 6.800E-021
HEAST extrapolatedextrapolatedATSDR

B2 NA
HEAST

Dichloropropene, 1,3- 1.020E-011.000E-01 1.400E-020.98
IRIS extrapolatedextrapolated*ATSDR

B2 4.000E-06
IRISIRIS

Dichlorvos 3.021E-012.900E-01 3.021E-010.96
IRIS extrapolatedextrapolatedHSDB

B2 NA
IRIS

Dicofol  [or Kelthane] 4.400E-014.400E-01 4.400E-011
IRIS-WD extrapolatedextrapolatedRAGS-E

C NA
OPP

Dieldrin 1.600E+011.600E+01 1.610E+011
IRIS extrapolatedextrapolated*HSDB

B2 4.600E-03
IRISIRIS

Page 2 of 5February 2005 FPL-040-251



CSF 
1/(mg/kg-day)

 CSF   
1/(mg/kg-day)

CSF 
1/(mg/kg-day)

GI 
AbsorptionContaminants 

Sources and Derivation of Toxicity Values Used in Calculations for Carcinogens
Table 5a - Technical Report

Cancer 
Class

o i dIUR  
1/(ug/m )3

Dimethylaniline, 2,4- 7.500E-017.500E-01 7.500E-011
HEAST extrapolatedextrapolatedRAGS-E

C NA
HEAST

Dinitrotoluene, 2,4- 6.800E-016.800E-01 6.800E-011
IRIS extrapolatedextrapolatedHSDB

B2 NA
IRIS

Dinitrotoluene, 2,6- 6.800E-016.800E-01 6.800E-011
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Dioxane, 1,4- 1.100E-021.100E-02 1.100E-021
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Dioxins, as total 2,3,7,8-TCDD 
equivalents

1.667E+051.500E+05 1.500E+050.9
HEAST extrapolatedHEASTATSDR

B2 3.300E+01
HEASTHEAST

Diphenylhydrazine, 1,2- 8.000E-018.000E-01 7.700E-011
IRIS extrapolatedextrapolated*RAGS-E

B2 2.200E-04
IRISIRIS

Epichlorohydrin 9.900E-039.900E-03 4.200E-031
IRIS extrapolatedextrapolated*RAGS-E

B2 1.200E-06
IRISIRIS

Ethyl acrylate 4.800E-024.800E-02 4.800E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Ethyl chloride  [or Chloroethane] 2.900E-032.900E-03 2.900E-031
NCEA extrapolatedextrapolatedRAGS-E

NA NA

Ethylene oxide 1.020E+001.020E+00 3.500E-011
HEAST extrapolatedHEASTRAGS-E

B1 1.000E-04
HEASTHEAST

Formaldehyde NANA 4.550E-021
extrapolated*RAGS-E

B1 1.300E-05
IRISIRIS

Heptachlor 5.625E+004.500E+00 4.550E+000.8
IRIS extrapolatedextrapolated*ATSDR

B2 1.300E-03
IRISIRIS

Heptachlor epoxide 2.275E+019.100E+00 9.100E+000.4
IRIS extrapolatedextrapolated*ATSDR

B2 2.600E-03
IRISIRIS

Hexachloro-1,3-butadiene 7.800E-027.800E-02 7.700E-021
IRIS extrapolatedextrapolated*ATSDR

C 2.200E-05
IRISIRIS

Hexachlorobenzene 2.000E+001.600E+00 1.610E+000.8
IRIS extrapolatedextrapolated*ATSDR

B2 4.600E-04
IRISIRIS

Hexachlorocyclohexane, alpha-  [or 
BHC, alpha-]

6.468E+006.300E+00 6.300E+000.974
IRIS extrapolatedextrapolated*ATSDR

B2 1.800E-03
IRISIRIS

Hexachlorocyclohexane, beta-  
[BHC, beta-]

1.985E+001.800E+00 1.855E+000.907
IRIS extrapolatedextrapolated*ATSDR

C 5.300E-04
IRISIRIS

Hexachlorocyclohexane, gamma-  
[or Lindane or BHC, gamma-]

1.308E+001.300E+00 1.308E+000.994
HEAST extrapolatedextrapolatedATSDR

B2-C NA
HEAST

Hexachloroethane 1.400E-021.400E-02 1.400E-021
IRIS extrapolatedextrapolated*RAGS-E

C 4.000E-06
IRISIRIS

Hexahydro-1,3,5-trinitro-1,3,5-
triazine  [or RDX]

1.100E-011.100E-01 1.100E-011
IRIS extrapolatedextrapolatedRAGS-E

C NA
IRIS

Indeno(1,2,3-cd)pyrene 1.460E+007.300E-01 3.100E-010.5
NCEA extrapolatedNCEAATSDR

B2 NA
IRIS

Isophorone 9.500E-049.500E-04 9.500E-041
IRIS extrapolatedextrapolatedRAGS-E

C NA
IRIS

Methoxy-5-nitroaniline, 2- 4.600E-024.600E-02 4.600E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Methyl chloride  [or Chloromethane] 1.300E-021.300E-02 3.500E-031
HEAST extrapolatedNCEARAGS-E

D NA
IRIS

Methylaniline, 2- 2.400E-012.400E-01 2.400E-011
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Methylene bis(2-chloroaniline), 4,4- 1.300E-011.300E-01 1.300E-011
HEAST extrapolatedHEASTRAGS-E

B2 3.700E-05
HEASTHEAST

Methylene chloride 7.500E-037.500E-03 1.645E-031
IRIS extrapolatedextrapolated*ATSDR

B2 4.700E-07
IRISIRIS

Nitroaniline, p- 2.100E-022.100E-02 2.100E-021
NCEA extrapolatedextrapolatedRAGS-E

C NA
NCEA

Nitroglycerin 1.400E-011.400E-02 1.400E-010.1
NCEA extrapolatedextrapolatedProfJudge

NA NA
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Nitroso-di-ethylamine, N- 1.500E+021.500E+02 1.505E+021
IRIS extrapolatedextrapolated*RAGS-E

B2 4.300E-02
IRISIRIS

Nitroso-dimethylamine, N- 5.100E+015.100E+01 4.900E+011
IRIS extrapolatedextrapolated*RAGS-E

B2 1.400E-02
IRISIRIS

Nitroso-di-n-butylamine, N- 5.400E+005.400E+00 5.600E+001
IRIS extrapolatedextrapolated*RAGS-E

B2 1.600E-03
IRISIRIS

Nitroso-di-n-propylamine, N- 1.474E+017.000E+00 1.474E+010.475
IRIS extrapolatedextrapolatedATSDR

B2 NA
IRIS

Nitroso-diphenylamine, N- 4.900E-034.900E-03 4.900E-031
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Nitroso-N-methylethylamine, N- 2.200E+012.200E+01 2.200E+011
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

PCBs  [or Aroclor mixture] 2.000E+002.000E+00 3.500E-011
IRIS extrapolatedextrapolated*RAGS-E

B2 1.000E-04
IRISIRIS

Pentachloronitrobenzene 2.600E-012.600E-01 2.600E-011
HEAST extrapolatedextrapolatedRAGS-E

C NA
HEAST

Pentachlorophenol 2.400E-011.200E-01 2.400E-010.5
IRIS extrapolatedextrapolatedATSDR

B2 NA
IRIS

Phenylenediamine, o- 4.700E-024.700E-02 4.700E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Phenylphenol, 2- 1.900E-031.900E-03 1.900E-031
HEAST extrapolatedextrapolatedRAGS-E

C NA
HEAST

Propylene oxide 2.400E-012.400E-01 1.295E-021
IRIS extrapolatedextrapolated*RAGS-E

B2 3.700E-06
IRISIRIS

Quinoline 3.000E+003.000E+00 3.000E+001
IRIS extrapolatedextrapolatedRAGS-E

B2 NA
IRIS

Simazine 1.200E-011.200E-01 1.200E-011
HEAST extrapolatedextrapolatedRAGS-E

C NA
HEAST

Tetrachloroethane, 1,1,1,2- 2.600E-022.600E-02 2.590E-021
IRIS extrapolatedextrapolated*RAGS-E

C 7.400E-06
IRISIRIS

Tetrachloroethane, 1,1,2,2- 2.857E-012.000E-01 2.030E-010.7
IRIS extrapolatedextrapolated*ATSDR

C 5.800E-05
IRISIRIS

Tetrachloroethene  [or PCE] 5.200E-025.200E-02 2.000E-031
NCEA extrapolatedNCEAATSDR

NA NA

Toluidine, p- 1.900E-011.900E-01 1.900E-011
HEAST extrapolatedextrapolatedRAGS-E

C NA
HEAST

Toxaphene 1.746E+001.100E+00 1.120E+000.63
IRIS extrapolatedextrapolated*HSDB

B2 3.200E-04
IRISIRIS

Trichloroethane, 1,1,2- 7.037E-025.700E-02 5.600E-020.81
IRIS extrapolatedextrapolated*ATSDR

C 1.600E-05
IRISIRIS

Trichloroethene  [or TCE] 1.164E-021.100E-02 6.000E-030.945
NCEA extrapolatedNCEAATSDR

B2 NA
HAL

Trichlorophenol, 2,4,6- 1.100E-021.100E-02 1.085E-021
IRIS extrapolatedextrapolated*RAGS-E

B2 3.100E-06
IRISIRIS

Trichloropropane, 1,2,3- 2.000E+002.000E+00 2.000E+001
NCEA extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Trifluralin 3.850E-027.700E-03 3.850E-020.2
IRIS extrapolatedextrapolatedHSDB

C NA
IRIS

Trimethyl phosphate 3.700E-023.700E-02 3.700E-021
HEAST extrapolatedextrapolatedRAGS-E

B2 NA
HEAST

Trinitrotoluene, 2,4,6- 3.000E-023.000E-02 3.000E-021
IRIS extrapolatedextrapolatedRAGS-E

C NA
IRIS

Vinyl chloride 8.229E-017.200E-01 1.540E-020.875
IRIS extrapolatedextrapolated*ATSDR

A 4.400E-06
IRISIRISa
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HEAST: USEPA's  1997 Health Effects Assessment Summary Tables

Reference sources for toxicity data:

NCEA: USEPA's National Center for Environmental Assessment

extrapolated = extrapolated from a Cancer Slope Factor (CSF) for another route of administration

extrapolated* = extrapolated from an Inhalation Unit Risk (IUR)

NA = Cancer potency factor not available and route-to-route extrapolation is not appropriate 

HAL: USEPA's 2002 Edition of the Drinking Water Standards and Health Advisories

OPP: USEPA's Office of Pesticide Programs Reference Dose Tracking Report

a = Oral cancer slope factor for vinyl chloride should be doubled when calculating risks for lifetime exposure, as in the case of drinking water and 
surface water exposures 

IRIS: USEPA's Integrated Risk Information System
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extrapolated

extrapolated
-G

astrointestinal -K
idney 

Low

N
A

B
enzene

0.9
A

TSD
R

3.600E-03
4.000E-03

8.571E
-03

IR
IS

extrapolated
extrapolated*

-B
lood 

M
edium

3.000E-02
IR

IS
M

edium

B
enzenethiol

1
R

A
G

S-E
1.000E-05

1.000E-05
1.000E

-05
H

E
A

S
T

extrapolated
extrapolated

-Liver 
N

A

B
enzidine

1
R

A
G

S-E
3.000E-03

3.000E-03
3.000E

-03
IR

IS
extrapolated

extrapolated
-Liver -N

eurological 

M
edium

N
A

B
enzo(g,h,i)perylene

0.5
A

TS
D

R
1.500E-02

3.000E-02
1.500E

-02
S

urrogate (a)
extrapolated

extrapolated
-N

eurological 
N

A

B
enzoic acid

1
H

S
D

B
4.000E+00

4.000E+00
4.000E+00

IR
IS

extrapolated
extrapolated

-N
one S

pecified 

M
edium

N
A

B
enzyl alcohol

1
R

A
G

S-E
N

A
3.000E-01

N
A

H
E

A
S

T
-G

astrointestinal 
N

A

B
eryllium

0.007
A

TS
D

R
1.400E-05

2.000E-03
5.714E

-06
IR

IS
extrapolated

extrapolated*
-G

astrointestinal -R
espiratory 

Low
/M

edium

2.000E-05
IR

IS
M

edium
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

B
idrin  [or D

icrotophos]
1

R
A

G
S-E

1.000E-04
1.000E-04

1.000E
-04

IR
IS

extrapolated
extrapolated

-D
evelopm

ental 

Low

N
A

B
iphenyl, 1,1-  [or D

iphenyl]
1

R
A

G
S-E

5.000E-02
5.000E-02

5.000E
-02

IR
IS

extrapolated
extrapolated

-K
idney 

M
edium

N
A

B
is(2-chloroethoxy)m

ethane
1

R
A

G
S-E

3.000E-03
3.000E-03

3.000E
-03

C
E

H
T

extrapolated
extrapolated

-Liver 
N

A

B
is(2-chloroisopropyl)ether  [or B

is(2-
chloro-1-m

etylethyl)ether]
1

R
A

G
S-E

4.000E-02
4.000E-02

4.000E
-02

IR
IS

extrapolated
extrapolated

-B
lood 

Low

N
A

B
is(2-ethylhexyl)adipate

1
R

A
G

S-E
6.000E-01

6.000E-01
6.000E

-01
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

M
edium

N
A

B
is(2-ethylhexyl)phthalate  [or D

E
H

P
]

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-02
IR

IS
extrapolated

extrapolated
-Liver 

M
edium

N
A

B
isphenol A

1
R

A
G

S-E
5.000E-02

5.000E-02
5.000E

-02
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

H
igh

N
A

B
oron

1
R

A
G

S-E
2.000E-01

2.000E-01
5.714E

-03
IR

IS
extrapolated

extrapolated*
-R

eproductive -R
espiratory 

H
igh

2.000E-02
H

E
A

S
T

B
rom

acil
1

R
A

G
S-E

1.000E-01
1.000E-01

1.000E
-01

H
A

L
extrapolated

extrapolated
-B

ody W
eight 

N
A

B
rom

ate
1

R
A

G
S-E

4.000E-03
4.000E-03

4.000E
-03

IR
IS

extrapolated
extrapolated

-K
idney 

M
edium

N
A

B
rom

ochlorom
ethane

1
R

A
G

S-E
1.300E-02

1.300E-02
1.300E

-02
H

A
L

extrapolated
extrapolated

-N
one S

pecified 
N

A

B
rom

odichlorom
ethane

0.98
A

TS
D

R
1.960E-02

2.000E-02
1.960E

-02
IR

IS
extrapolated

extrapolated
-K

idney 

M
edium

N
A

B
rom

oform
0.75

A
TS

D
R

1.500E-02
2.000E-02

1.500E
-02

IR
IS

extrapolated
extrapolated

-Liver 

M
edium

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

B
rom

om
ethane  [or M

ethyl brom
ide]

1
R

A
G

S-E
N

A
1.400E-03

1.429E
-03

IR
IS

extrapolated*
-G

astrointestinal -R
espiratory 

M
edium

5.000E-03
IR

IS
H

igh

B
rom

oxynil
1

R
A

G
S-E

2.000E-02
2.000E-02

2.000E
-02

IR
IS

extrapolated
extrapolated

-N
one S

pecified 

M
edium

N
A

B
utanol, n-

1
R

A
G

S-E
1.000E-01

1.000E-01
1.000E

-01
IR

IS
extrapolated

extrapolated
-N

eurological 

Low

N
A

B
utyl alcohol, tert-  [or B

utanol, tert-]
1

R
A

G
S-E

2.000E-01
2.000E-01

2.000E
-01

C
E

H
T

extrapolated
extrapolated

-K
idney -N

eurological 
N

A

B
utyl benzyl phthalate

1
H

S
D

B
2.000E-01

2.000E-01
2.000E

-01
IR

IS
extrapolated

extrapolated
-Liver 

Low

N
A

B
utylate

1
R

A
G

S-E
5.000E-02

5.000E-02
5.000E

-02
IR

IS
extrapolated

extrapolated
-Liver 

H
igh

N
A

B
utylphthalyl butylglycolate

1
R

A
G

S-E
1.000E+00

1.000E+00
1.000E+00

IR
IS

extrapolated
extrapolated

-N
one S

pecified 

Low

N
A

C
adm

ium
0.044
A

TS
D

R
4.400E-05

1.000E-03
5.700E

-05
IR

IS
extrapolated

N
C

EA
-K

idney 

H
igh

N
A

C
alcium

 cyanide
1

R
A

G
S-E

4.000E-02
4.000E-02

4.000E
-02

IR
IS

extrapolated
extrapolated

-N
eurological -Thyroid 

M
edium

N
A

C
aptafol

1
R

A
G

S-E
2.000E-03

2.000E-03
2.000E

-03
IR

IS
extrapolated

extrapolated
-K

idney 

H
igh

N
A

C
aptan

1
R

A
G

S-E
1.300E-01

1.300E-01
1.300E

-01
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

H
igh

N
A

C
arbaryl [or S

evin]
0.98

H
S

D
B

9.800E-02
1.000E-01

9.800E
-02

IR
IS

extrapolated
extrapolated

-K
idney -Liver 

M
edium

N
A

C
arbofuran

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
IR

IS
extrapolated

extrapolated
-N

eurological -R
eproductive 

H
igh

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

C
arbon disulfide

1
R

A
G

S-E
1.000E-01

1.000E-01
2.000E

-01
IR

IS
extrapolated

extrapolated*
-D

evelopm
ental -N

eurological 

M
edium

7.000E-01
IR

IS
M

edium

C
arbon tetrachloride

0.85
A

TS
D

R
5.950E-04

7.000E-04
5.714E

-04
IR

IS
extrapolated

extrapolated*
-Liver 

M
edium

2.000E-03
N

C
E

A

C
arbophenothion  [or Trithion]

1
R

A
G

S-E
1.300E-04

1.300E-04
1.300E

-04
O

P
P

extrapolated
extrapolated

-N
eurological 

N
A

C
arboxin

1
R

A
G

S-E
1.000E-01

1.000E-01
1.000E

-01
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

H
igh

N
A

C
hloral hydrate

1
R

A
G

S-E
1.000E-01

1.000E-01
1.000E

-01
IR

IS
extrapolated

extrapolated
-G

astrointestinal -N
eurological 

H
igh

N
A

C
hloram

ben
1

R
A

G
S-E

1.500E-02
1.500E-02

1.500E
-02

IR
IS

extrapolated
extrapolated

-Liver 

M
edium

N
A

C
hlordane (total)

0.8
A

TSD
R

4.000E-04
5.000E-04

2.000E
-04

IR
IS

extrapolated
extrapolated*

-Liver 

M
edium

7.000E-04
IR

IS
Low

C
hlorine cyanide  [or C

yanogen 
chloride]

1
R

A
G

S-E
5.000E-02

5.000E-02
5.000E

-02
IR

IS
extrapolated

extrapolated
-N

eurological -Thyroid 

M
edium

N
A

C
hloro-1,1-difluoroethane, 1-

1
R

A
G

S-E
1.429E+01

1.429E+01
1.429E+01

extrapolated
extrapolated

extrapolated*
-N

one S
pecified 

5.000E+01
IR

IS
M

edium

C
hloro-1,3-butadiene  [or 

C
hloroprene]

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-03
H

E
A

S
T

extrapolated
extrapolated*

-H
air Loss -N

asal 
7.000E-03

H
E

A
S

T

C
hloroacetic acid

1
R

A
G

S-E
2.000E-03

2.000E-03
2.000E

-03
H

E
A

S
T

extrapolated
extrapolated

-C
ardiovascular 

N
A

C
hloroaniline, p-

1
R

A
G

S-E
4.000E-03

4.000E-03
4.000E

-03
IR

IS
extrapolated

extrapolated
-S

pleen 

Low

N
A

C
hlorobenzene

0.31
A

TS
D

R
6.200E-03

2.000E-02
1.700E

-02
IR

IS
extrapolated

N
C

EA
-Liver 

M
edium

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

C
hlorobenzilate

0.57
H

S
D

B
1.140E-02

2.000E-02
1.140E

-02
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

M
edium

N
A

C
hlorobenzoic acid, p-

1
R

A
G

S-E
2.000E-01

2.000E-01
2.000E

-01
H

E
A

S
T

extrapolated
extrapolated

-N
one S

pecified 
N

A

C
hlorobenzotrifluoride, 4-

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-K
idney 

N
A

C
hlorobutane, 1-

1
R

A
G

S-E
4.000E-01

4.000E-01
4.000E

-01
H

E
A

S
T

extrapolated
extrapolated

-B
lood -N

eurological 
N

A

C
hlorodifluorom

ethane
1

R
A

G
S-E

1.429E+01
1.429E+01

1.429E+01
extrapolated

extrapolated
extrapolated*

-A
drenals -K

idney -Pituitary
5.000E+01

IR
IS

M
edium

C
hloroform

1
A

TS
D

R
1.000E-02

1.000E-02
1.400E

-02
IR

IS
extrapolated

N
C

EA
-Liver 

M
edium

N
A

C
hloro-m

-cresol, p-  [or C
hloro-3-

m
ethylphenol, 4-]

1
R

A
G

S-E
9.000E-03

9.000E-03
9.000E

-03
O

P
P

extrapolated
extrapolated

-B
ody W

eight 
N

A

C
hloronaphthalene, beta-

1
R

A
G

S-E
8.000E-02

8.000E-02
8.000E

-02
IR

IS
extrapolated

extrapolated
-Liver -R

espiratory 

Low

N
A

C
hlorophenol, 2-

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
IR

IS
extrapolated

extrapolated
-R

eproductive 

Low

N
A

C
hlorophenol, 3-

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
S

urrogate (b)
extrapolated

extrapolated
-R

eproductive 
N

A

C
hlorophenol, 4-

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
S

urrogate (b)
extrapolated

extrapolated
-R

eproductive 
N

A

C
hloropropane, 2-

1
R

A
G

S-E
2.857E-02

2.857E-02
2.857E

-02
extrapolated

extrapolated
extrapolated*

-Liver 
1.000E-01

H
E

A
S

T

C
hlorothalonil  [or B

ravo]
1

R
A

G
S-E

1.500E-02
1.500E-02

1.500E
-02

IR
IS

extrapolated
extrapolated

-K
idney 

M
edium

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

C
hlorotoluene, o-

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-02
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

Low

N
A

C
hlorotoluene, p-

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-02
H

A
L

extrapolated
extrapolated

-N
one S

pecified 
N

A

C
hlorpropham

1
R

A
G

S-E
2.000E-01

2.000E-01
2.000E

-01
IR

IS
extrapolated

extrapolated
-B

one M
arrow

 -K
idney -Liver -S

pleen 

M
edium

N
A

C
hlorpyrifos

0.9
H

S
D

B
2.700E-03

3.000E-03
2.700E

-03
IR

IS
extrapolated

extrapolated
-N

eurological 

M
edium

N
A

C
hrom

ium
 (hexavalent)

0.013
A

TS
D

R
3.900E-05

3.000E-03
2.286E

-06
IR

IS
extrapolated

extrapolated*
-R

espiratory 

Low

8.000E-06
IR

IS
Low

C
hrom

ium
 (trivalent)

0.013
R

A
G

S-E
1.950E-02

1.500E+00
1.950E

-02
IR

IS
extrapolated

extrapolated
-N

one S
pecified 

Low

N
A

C
obalt

0.25
H

S
D

B
5.000E-03

2.000E-02
5.000E

-03
N

C
E

A
extrapolated

extrapolated
-C

ardiovascular -Im
m

unological -N
eurological -

R
eproductive 

N
A

C
opper

0.56
A

TS
D

R
N

A
4.000E-02

N
A

H
E

A
S

T
-G

astrointestinal 
N

A

C
oum

aphos
1

R
A

G
S-E

2.500E-04
2.500E-04

2.500E
-04

O
P

P
extrapolated

extrapolated
-N

eurological 
N

A

C
um

ene  [or Isopropyl benzene]
1

R
A

G
S-E

1.000E-01
1.000E-01

1.143E
-01

IR
IS

extrapolated
extrapolated*

-A
drenals -K

idney 

Low

4.000E-01
IR

IS
M

edium

C
yanide, free

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-02
IR

IS
extrapolated

extrapolated
-N

eurological -Thyroid 

M
edium

N
A

C
yanogen

1
R

A
G

S-E
4.000E-02

4.000E-02
4.000E

-02
IR

IS
extrapolated

extrapolated
-N

eurological -Thyroid 

M
edium

N
A

C
ycloate

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
O

P
P

extrapolated
extrapolated

-N
eurological 

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

C
yclohexanone

1
R

A
G

S-E
5.000E+00

5.000E+00
5.000E+00

IR
IS

extrapolated
extrapolated

M
edium

N
A

C
yclohexylam

ine
1

R
A

G
S-E

N
A

2.000E-01
N

A
IR

IS
-R

eproductive 

H
igh

N
A

C
yhalothrin [or K

arate]
1

R
A

G
S-E

5.000E-03
5.000E-03

5.000E
-03

IR
IS

extrapolated
extrapolated

-D
evelopm

ental 

H
igh

N
A

C
ym

ene, p-
1

R
A

G
S-E

9.429E-02
9.429E-02

9.429E
-02

extrapolated
extrapolated

extrapolated*
-G

astrointestinal -S
kin 

3.300E-01
C

E
H

T

C
yperm

ethrin
1

R
A

G
S-E

1.000E-02
1.000E-02

1.000E
-02

IR
IS

extrapolated
extrapolated

-G
astrointestinal 

H
igh

N
A

D
ecabrom

odiphenyl ether
1

R
A

G
S-E

1.000E-02
1.000E-02

1.000E
-02

IR
IS

extrapolated
extrapolated

-N
one S

pecified 

Low

N
A

D
iallate

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
O

P
P

extrapolated
extrapolated

-N
one S

pecified 
N

A

D
iazinon

1
R

A
G

S-E
9.000E-04

9.000E-04
9.000E

-04
H

E
A

S
T

extrapolated
extrapolated

-N
eurological 

N
A

D
ibenzofuran

1
R

A
G

S-E
4.000E-03

4.000E-03
4.000E

-03
N

C
E

A
extrapolated

extrapolated
-N

one S
pecified 

N
A

D
ibrom

o-3-chloropropane, 1,2-  [or 
D

B
C

P
, 1,2-]

1
R

A
G

S-E
5.714E-05

5.714E-05
5.714E

-05
extrapolated

extrapolated
extrapolated*

-R
eproductive 

2.000E-04
IR

IS
M

edium

D
ibrom

obenzene, 1,4-
1

R
A

G
S-E

1.000E-02
1.000E-02

1.000E
-02

IR
IS

extrapolated
extrapolated

-Liver 

Low

N
A

D
ibrom

ochlorom
ethane

0.75
A

TS
D

R
1.500E-02

2.000E-02
1.500E

-02
IR

IS
extrapolated

extrapolated
-Liver 

M
edium

N
A

D
ibrom

oethane, 1,2-  [or ED
B

]
0.98

A
TS

D
R

8.820E-03
9.000E-03

2.571E
-03

IR
IS

extrapolated
extrapolated*

-R
eproductive 

9.000E-03
IR

IS
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

D
ibutyl phthalate

1
A

TS
D

R
1.000E-01

1.000E-01
1.000E

-01
IR

IS
extrapolated

extrapolated
-M

ortality 

Low

N
A

D
icam

ba
1

R
A

G
S-E

3.000E-02
3.000E-02

3.000E
-02

IR
IS

extrapolated
extrapolated

-D
evelopm

ental 

H
igh

N
A

D
ichloroacetic acid

1
R

A
G

S-E
4.000E-03

4.000E-03
4.000E

-03
IR

IS
extrapolated

extrapolated
-Liver -N

eurological -R
eproductive 

M
edium

N
A

D
ichloroacetonitrile

1
R

A
G

S-E
8.000E-03

8.000E-03
8.000E

-03
H

A
L

extrapolated
extrapolated

-N
one S

pecified 
N

A

D
ichlorobenzene, 1,2-

1
R

A
G

S-E
9.000E-02

9.000E-02
5.714E

-02
IR

IS
extrapolated

extrapolated*
-B

ody W
eight 

Low

2.000E-01
H

E
A

S
T

D
ichlorobenzene, 1,3-

1
R

A
G

S-E
3.000E-02

3.000E-02
3.000E

-02
N

C
E

A
extrapolated

extrapolated
-N

one S
pecified 

N
A

D
ichlorobenzene, 1,4-

1
A

TSD
R

3.000E-02
3.000E-02

2.286E
-01

N
C

E
A

extrapolated
extrapolated*

-Liver 
8.000E-01

IR
IS

M
edium

D
ichlorobenzophenone, 4,4'-

1
R

A
G

S-E
3.000E-02

3.000E-02
3.000E

-02
N

C
E

A
extrapolated

extrapolated
-N

one S
pecified 

Low

N
A

D
ichlorodifluorom

ethane
1

R
A

G
S-E

2.000E-01
2.000E-01

5.714E
-02

IR
IS

extrapolated
extrapolated*

-Liver 

M
edium

2.000E-01
H

E
A

S
T

D
ichlorodiphenyltrichloroethane, 

p,p'-  [or D
D

T, 4,4'-]
0.8

A
TS

D
R

4.000E-04
5.000E-04

4.000E
-04

IR
IS

extrapolated
extrapolated

-Liver 

M
edium

N
A

D
ichloroethane, 1,1-

1
R

A
G

S-E
1.000E-01

1.000E-01
1.429E

-01
H

E
A

S
T

extrapolated
extrapolated*

-K
idney 

5.000E-01
H

E
A

S
T

D
ichloroethane, 1,2-  [or E

D
C

]
1

A
TS

D
R

3.000E-02
3.000E-02

3.000E
-02

N
C

E
A

extrapolated
extrapolated

-N
one S

pecified 
N

A

D
ichloroethene, 1,1-

1
A

TS
D

R
5.000E-02

5.000E-02
5.714E

-02
IR

IS
extrapolated

extrapolated*
-Liver 

M
edium

2.000E-01
IR

IS
M

edium
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

D
ichloroethene, cis-1,2-

1
R

A
G

S-E
1.000E-02

1.000E-02
1.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-B
lood 

N
A

D
ichloroethene, trans-1,2-

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-02
IR

IS
extrapolated

extrapolated
-B

lood -Liver 

Low

N
A

D
ichlorophenol, 2,3-

1
R

A
G

S-E
3.000E-03

3.000E-03
3.000E

-03
S

urrogate (c)
extrapolated

extrapolated
-Im

m
unological 

N
A

D
ichlorophenol, 2,4-

1
R

A
G

S-E
3.000E-03

3.000E-03
3.000E

-03
IR

IS
extrapolated

extrapolated
-Im

m
unological 

Low

N
A

D
ichlorophenol, 2,5-

1
R

A
G

S-E
3.000E-03

3.000E-03
3.000E

-03
S

urrogate (c)
extrapolated

extrapolated
-Im

m
unological 

N
A

D
ichlorophenol, 2,6-

1
R

A
G

S-E
3.000E-03

3.000E-03
3.000E

-03
S

urrogate (c)
extrapolated

extrapolated
-Im

m
unological 

N
A

D
ichlorophenol, 3,4-

1
R

A
G

S-E
3.000E-03

3.000E-03
3.000E

-03
S

urrogate (c)
extrapolated

extrapolated
-Im

m
unological 

N
A

D
ichlorophenoxy acetic acid, 2,4-

1
H

S
D

B
1.000E-02

1.000E-02
1.000E

-02
IR

IS
extrapolated

extrapolated
-B

lood -K
idney -Liver 

M
edium

N
A

D
ichloropropane, 1,2-

1
A

TS
D

R
N

A
N

A
1.143E

-03
extrapolated*

-N
asal 

4.000E-03
IR

IS
M

edium

D
ichloropropene, 1,3-

0.98
A

TS
D

R
N

A
3.000E-02

5.714E
-03

IR
IS

extrapolated*
-G

astrointestinal -N
asal 

H
igh

2.000E-02
IR

IS
H

igh

D
ichlorprop

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
O

P
P

extrapolated
extrapolated

-N
one S

pecified 
N

A

D
ichlorvos

0.96
H

S
D

B
4.800E-04

5.000E-04
1.429E

-04
IR

IS
extrapolated

extrapolated*
-N

eurological 

M
edium

5.000E-04
IR

IS
M

edium

D
icofol  [or K

elthane]
1

R
A

G
S-E

1.200E-03
1.200E-03

1.200E
-03

O
P

P
extrapolated

extrapolated
-A

drenals 
N

A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

D
ieldrin

1
H

S
D

B
5.000E-05

5.000E-05
5.000E

-05
IR

IS
extrapolated

extrapolated
-Liver 

M
edium

N
A

D
iethyl phthalate

1
H

S
D

B
8.000E-01

8.000E-01
8.000E

-01
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

Low

N
A

D
iethylene glycol, m

onoethyl ether
1

R
A

G
S-E

2.000E+00
2.000E+00

2.000E+00
H

E
A

S
T

extrapolated
extrapolated

-K
idney 

N
A

D
iisopropyl m

ethylphosphonate
1

R
A

G
S-E

8.000E-02
8.000E-02

8.000E
-02

IR
IS

extrapolated
extrapolated

-N
one S

pecified 

Low

N
A

D
im

ethoate
1

R
A

G
S-E

2.000E-04
2.000E-04

2.000E
-04

IR
IS

extrapolated
extrapolated

-N
eurological 

M
edium

N
A

D
im

ethrin
1

R
A

G
S-E

3.000E-01
3.000E-01

3.000E
-01

O
P

P
extrapolated

extrapolated
-Liver 

N
A

D
im

ethylaniline, N
,N

-
1

R
A

G
S-E

2.000E-03
2.000E-03

2.000E
-03

IR
IS

extrapolated
extrapolated

-S
pleen 

Low

N
A

D
im

ethylform
am

ide, N
,N

-
1

R
A

G
S-E

1.000E-01
1.000E-01

8.571E
-03

H
E

A
S

T
extrapolated

extrapolated*
-G

astrointestinal -Liver 
3.000E-02

IR
IS

M
edium

D
im

ethylphenol, 2,4-
1

R
A

G
S-E

2.000E-02
2.000E-02

2.000E
-02

IR
IS

extrapolated
extrapolated

-B
lood -N

eurological 

Low

N
A

D
im

ethylphenol, 2,6-
1

R
A

G
S-E

6.000E-04
6.000E-04

6.000E
-04

IR
IS

extrapolated
extrapolated

-K
idney -Liver -S

pleen 

Low

N
A

D
im

ethylphenol, 3,4-
1

R
A

G
S-E

1.000E-03
1.000E-03

1.000E
-03

IR
IS

extrapolated
extrapolated

-K
idney -Liver -S

pleen 

Low

N
A

D
im

ethylphthalate
1

H
S

D
B

1.000E+01
1.000E+01

1.000E+01
H

EA
S

T-W
D

extrapolated
extrapolated

-K
idney 

N
A

D
initrobenzene, 1,2- (o)

1
R

A
G

S-E
4.000E-04

4.000E-04
4.000E

-04
H

E
A

S
T

extrapolated
extrapolated

-S
pleen 

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

D
initrobenzene, 1,3- (m

)
1

R
A

G
S-E

1.000E-04
1.000E-04

1.000E
-04

IR
IS

extrapolated
extrapolated

-S
pleen 

Low

N
A

D
initrobenzene, 1,4- (p)

1
R

A
G

S-E
N

A
4.000E-04

N
A

H
E

A
S

T
-S

pleen 
N

A

D
initro-o-cresol, 4,6-

1
R

A
G

S-E
1.000E-04

1.000E-04
1.000E

-04
C

E
H

T
extrapolated

extrapolated
-M

etabolic D
isorders

N
A

D
initrophenol, 2,4-

1
R

A
G

S-E
2.000E-03

2.000E-03
2.000E

-03
IR

IS
extrapolated

extrapolated
-E

ye 

Low

N
A

D
initrotoluene, 2,4-

1
H

S
D

B
2.000E-03

2.000E-03
2.000E

-03
IR

IS
extrapolated

extrapolated
-Liver -N

eurological 

H
igh

N
A

D
initrotoluene, 2,6-

1
R

A
G

S-E
1.000E-03

1.000E-03
1.000E

-03
H

E
A

S
T

extrapolated
extrapolated

-B
lood -K

idney -N
eurological 

N
A

D
i-n-octylphthalate

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-K
idney -Liver 

N
A

D
inoseb

1
H

S
D

B
1.000E-03

1.000E-03
1.000E

-03
IR

IS
extrapolated

extrapolated
-D

evelopm
ental 

Low

N
A

D
iphenam

id
1

R
A

G
S-E

3.000E-02
3.000E-02

3.000E
-02

IR
IS

extrapolated
extrapolated

-Liver 

M
edium

N
A

D
iphenylam

ine, N
,N

-
1

R
A

G
S-E

2.500E-02
2.500E-02

2.500E
-02

IR
IS

extrapolated
extrapolated

-K
idney -Liver 

M
edium

N
A

D
iquat

1
R

A
G

S-E
2.200E-03

2.200E-03
2.200E

-03
IR

IS
extrapolated

extrapolated
-E

ye 

M
edium

N
A

D
isulfoton

0.939
A

TS
D

R
3.756E-05

4.000E-05
3.756E

-05
IR

IS
extrapolated

extrapolated
-N

eurological 

M
edium

N
A

D
iuron

0.9
H

S
D

B
1.800E-03

2.000E-03
1.800E

-03
IR

IS
extrapolated

extrapolated
-B

lood 

Low

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

E
ndosulfan (alpha+beta+sulfate)

0.815
A

TS
D

R
4.890E-03

6.000E-03
4.890E

-03
IR

IS
extrapolated

extrapolated
-C

ardiovascular -K
idney 

M
edium

N
A

E
ndothall

1
R

A
G

S-E
N

A
2.000E-02

N
A

IR
IS

-G
astrointestinal 

M
edium

N
A

E
ndrin

1
R

A
G

S-E
3.000E-04

3.000E-04
3.000E

-04
IR

IS
extrapolated

extrapolated
-Liver 

M
edium

N
A

E
pichlorohydrin

1
R

A
G

S-E
2.000E-03

2.000E-03
2.857E

-04
H

E
A

S
T

extrapolated
extrapolated*

-K
idney -N

asal 
1.000E-03

IR
IS

M
edium

E
thanol

1
R

A
G

S-E
5.700E+01

5.700E+01
5.700E+01

C
E

H
T

extrapolated
extrapolated

-D
evelopm

ental 
N

A

E
thion

1
H

S
D

B
5.000E-04

5.000E-04
5.000E

-04
IR

IS
extrapolated

extrapolated
-N

eurological 

M
edium

N
A

E
thoprop

1
R

A
G

S-E
1.000E-04

1.000E-04
1.000E

-04
O

P
P

extrapolated
extrapolated

-N
eurological 

N
A

E
thoxyethanol acetate, 2-

1
R

A
G

S-E
3.000E-01

3.000E-01
3.000E

-01
H

E
A

S
T

extrapolated
extrapolated

-D
evelopm

ental 
N

A

E
thoxyethanol, 2-

1
R

A
G

S-E
4.000E-01

4.000E-01
5.714E

-02
H

E
A

S
T

extrapolated
extrapolated*

-R
eproductive 

2.000E-01
IR

IS
M

edium

E
thyl acetate

1
R

A
G

S-E
9.000E-01

9.000E-01
9.000E

-01
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

Low

N
A

E
thyl chloride  [or C

hloroethane]
1

R
A

G
S-E

4.000E-01
4.000E-01

2.857E+00
N

C
E

A
extrapolated

extrapolated*
-D

evelopm
ental 

1.000E+01
IR

IS
M

edium

E
thyl dipropylthiocarbam

ate, S
-  [or 

EPTC
]

0.96
H

S
D

B
2.400E-02

2.500E-02
2.400E

-02
IR

IS
extrapolated

extrapolated
-C

ardiovascular 

M
edium

N
A

E
thyl ether

1
R

A
G

S-E
2.000E-01

2.000E-01
2.000E

-01
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

Low

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

E
thyl m

ethacrylate
1

R
A

G
S-E

9.000E-02
9.000E-02

9.000E
-02

H
E

A
S

T
extrapolated

extrapolated
-K

idney 
N

A

E
thyl p-nitrophenyl 

phenylphosphorothioate  [or EP
N

]
1

H
S

D
B

1.000E-05
1.000E-05

1.000E
-05

IR
IS

extrapolated
extrapolated

-N
eurological 

M
edium

N
A

E
thylbenzene

1
R

A
G

S-E
N

A
1.000E-01

2.857E
-01

IR
IS

extrapolated*
-D

evelopm
ental -K

idney -Liver 

Low

1.000E+00
IR

IS
Low

E
thylene diam

ine
1

R
A

G
S-E

2.000E-02
2.000E-02

2.000E
-02

H
E

A
S

T
extrapolated

extrapolated
-B

lood -C
ardiovascular 

N
A

E
thylene glycol

1
R

A
G

S-E
2.000E+00

2.000E+00
2.000E+00

IR
IS

extrapolated
extrapolated

-K
idney 

H
igh

N
A

E
thylene thiourea  [or E

TU
]

1
R

A
G

S-E
N

A
8.000E-05

N
A

IR
IS

-Thyroid 

M
edium

N
A

E
thylphthalyl ethylglycolate  [or 

E
P

E
G

]
1

R
A

G
S-E

N
A

3.000E+00
N

A
IR

IS
-K

idney 

Low

N
A

Fenam
iphos

1
R

A
G

S-E
2.500E-04

2.500E-04
2.500E

-04
IR

IS
extrapolated

extrapolated
-N

eurological 

H
igh

N
A

Fensulfothion
1

R
A

G
S-E

2.500E-04
2.500E-04

2.500E
-04

O
P

P
extrapolated

extrapolated
-N

eurological 
N

A

Fluom
eturon

1
R

A
G

S-E
1.300E-02

1.300E-02
1.300E

-02
IR

IS
extrapolated

extrapolated
-N

one S
pecified 

Low

N
A

Fluoranthene
0.5

A
TSD

R
2.000E-02

4.000E-02
2.000E

-02
IR

IS
extrapolated

extrapolated
-B

lood -K
idney -Liver 

Low

N
A

Fluorene
0.5

A
TS

D
R

2.000E-02
4.000E-02

2.000E
-02

IR
IS

extrapolated
extrapolated

-B
lood 

Low

N
A

Fluoride
0.97

A
TS

D
R

5.820E-02
6.000E-02

5.820E
-02

IR
IS

extrapolated
extrapolated

-Teeth m
ottling

H
igh

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

Fluoridone
1

R
A

G
S-E

N
A

8.000E-02
N

A
IR

IS
-K

idney -R
eproductive 

H
igh

N
A

Fonofos
0.815
H

S
D

B
1.630E-03

2.000E-03
1.630E

-03
IR

IS
extrapolated

extrapolated
-Liver -N

eurological 

M
edium

N
A

Form
aldehyde

1
R

A
G

S-E
2.000E-01

2.000E-01
2.000E

-01
IR

IS
extrapolated

extrapolated
-G

astrointestinal 

M
edium

N
A

Furan
1

R
A

G
S-E

1.000E-03
1.000E-03

1.000E
-03

IR
IS

extrapolated
extrapolated

-Liver 

Low

N
A

Furfural
1

R
A

G
S-E

3.000E-03
3.000E-03

1.429E
-02

IR
IS

extrapolated
extrapolated*

-Liver -N
asal 

Low

5.000E-02
H

E
A

S
T

G
lycidaldehyde

1
R

A
G

S-E
4.000E-04

4.000E-04
2.857E

-04
IR

IS
extrapolated

extrapolated*
-A

drenals -B
lood -Kidney 

Low

1.000E-03
H

E
A

S
T

G
lyphosate  [or R

oundup]
1

R
A

G
S-E

N
A

1.000E-01
N

A
IR

IS
-K

idney 

H
igh

N
A

G
uthion  [or M

ethyl azinphos]
1

H
S

D
B

1.500E-03
1.500E-03

1.500E
-03

O
P

P
extrapolated

extrapolated
-N

eurological 
N

A

H
eptachlor

0.8
A

TS
D

R
4.000E-04

5.000E-04
4.000E

-04
IR

IS
extrapolated

extrapolated
-Liver 

Low

N
A

H
eptachlor epoxide

0.4
A

TS
D

R
5.200E-06

1.300E-05
5.200E

-06
IR

IS
extrapolated

extrapolated
-Liver 

Low

N
A

H
exachloro-1,3-butadiene

1
A

TSD
R

2.000E-04
2.000E-04

2.000E
-04

H
E

A
S

T
extrapolated

extrapolated
-K

idney 
N

A

H
exachlorobenzene

0.8
A

TS
D

R
6.400E-04

8.000E-04
6.400E

-04
IR

IS
extrapolated

extrapolated
-Liver 

M
edium

N
A

H
exachlorocyclohexane, delta-  [or 

BH
C

, delta-]
0.919
A

TS
D

R
2.757E-04

3.000E-04
2.757E

-04
S

urrogate (d)
extrapolated

extrapolated
-K

idney -Liver 
N

A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

H
exachlorocyclohexane, gam

m
a-  [or 

Lindane or B
H

C
, gam

m
a-]

0.994
A

TS
D

R
2.982E-04

3.000E-04
2.982E

-04
IR

IS
extrapolated

extrapolated
-K

idney -Liver 

M
edium

N
A

H
exachlorocyclopentadiene

0.9
H

S
D

B
5.400E-03

6.000E-03
5.714E

-05
IR

IS
extrapolated

extrapolated*
-G

astrointestinal 

Low

2.000E-04
IR

IS
M

edium

H
exachloroethane

1
R

A
G

S-E
1.000E-03

1.000E-03
1.000E

-03
IR

IS
extrapolated

extrapolated
-K

idney 

M
edium

N
A

H
exachlorophene

1
R

A
G

S-E
N

A
3.000E-04

N
A

IR
IS

-N
eurological 

M
edium

N
A

H
exahydro-1,3,5-trinitro-1,3,5-

triazine  [or R
D

X
]

1
R

A
G

S-E
3.000E-03

3.000E-03
3.000E

-03
IR

IS
extrapolated

extrapolated
-R

eproductive 

H
igh

N
A

H
exane, n-

1
R

A
G

S-E
6.000E-02

6.000E-02
5.714E

-02
H

E
A

S
T

extrapolated
extrapolated*

-N
eurological 

2.000E-01
IR

IS
M

edium

H
exanone, 2-  [or M

ethyl butyl ketone]
0.98

A
TSD

R
3.920E-02

4.000E-02
1.400E

-03
N

C
E

A
extrapolated

N
C

EA
-N

one S
pecified 

N
A

H
exazinone

1
R

A
G

S-E
3.300E-02

3.300E-02
3.300E

-02
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

M
edium

N
A

H
ydroquinone

1
R

A
G

S-E
4.000E-02

4.000E-02
4.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-B
lood 

N
A

Iron
0.085

C
asarett 4th

N
A

6.000E-01
N

A
N

C
E

A
-G

astrointestinal 
N

A

Isobutyl alcohol
1

R
A

G
S-E

3.000E-01
3.000E-01

3.000E
-01

IR
IS

extrapolated
extrapolated

-N
eurological 

Low

N
A

Isophorone
1

R
A

G
S-E

2.000E-01
2.000E-01

2.000E
-01

IR
IS

extrapolated
extrapolated

-N
one S

pecified 

Low

N
A

Lim
onene

1
R

A
G

S-E
1.000E-01

1.000E-01
1.000E

-01
C

E
H

T
extrapolated

extrapolated
-K

idney -Liver 
N

A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

Linuron
1

R
A

G
S-E

2.000E-03
2.000E-03

2.000E
-03

IR
IS

extrapolated
extrapolated

-B
lood 

H
igh

N
A

Lithium
1

R
A

G
S-E

2.000E-02
2.000E-02

2.000E
-02

N
C

E
A

extrapolated
extrapolated

-N
one S

pecified 
N

A

M
alathion

0.47
H

S
D

B
9.400E-03

2.000E-02
9.400E

-03
IR

IS
extrapolated

extrapolated
-N

eurological 

M
edium

N
A

M
aleic anhydride

1
R

A
G

S-E
1.000E-01

1.000E-01
1.000E

-01
IR

IS
extrapolated

extrapolated
-K

idney 

M
edium

N
A

M
aleic hydrazide

1
R

A
G

S-E
5.000E-01

5.000E-01
5.000E

-01
IR

IS
extrapolated

extrapolated
-K

idney 

M
edium

N
A

M
alonitrile

1
R

A
G

S-E
2.000E-05

2.000E-05
2.000E

-05
H

E
A

S
T

extrapolated
extrapolated

-Liver -Spleen 
N

A

M
aneb

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
IR

IS
extrapolated

extrapolated
-Thyroid 

Low

N
A

M
anganese

0.04
R

A
G

S-E
1.880E-03

4.700E-02
1.429E

-05
IR

IS
02 M

odified
extrapolated

extrapolated*
-N

eurological 

M
edium

5.000E-05
IR

IS
M

edium

M
ercury

0.1
A

TS
D

R
3.000E-05

3.000E-04
8.571E

-05
H

E
A

S
T

extrapolated
extrapolated*

-N
eurological 

3.000E-04
IR

IS
M

edium

M
erphos

1
R

A
G

S-E
3.000E-05

3.000E-05
3.000E

-05
IR

IS
extrapolated

extrapolated
-N

eurological 

Low

N
A

M
erphos oxide

1
R

A
G

S-E
3.000E-05

3.000E-05
3.000E

-05
IR

IS
extrapolated

extrapolated
-N

eurological 

Low

N
A

M
ethacrylonitrile

1
R

A
G

S-E
1.000E-04

1.000E-04
2.000E

-04
IR

IS
extrapolated

extrapolated*
-Liver 

Low

7.000E-04
H

E
A

S
T

M
etham

idophos
1

R
A

G
S-E

5.000E-05
5.000E-05

5.000E
-05

IR
IS

extrapolated
extrapolated

-N
eurological 

M
edium

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

M
ethanol

1
R

A
G

S-E
5.000E-01

5.000E-01
5.000E

-01
IR

IS
extrapolated

extrapolated
-D

evelopm
ental -E

ye -N
eurological 

M
edium

N
A

M
ethidathion

1
R

A
G

S-E
1.000E-03

1.000E-03
1.000E

-03
IR

IS
extrapolated

extrapolated
-Liver 

H
igh

N
A

M
ethom

yl
1

R
A

G
S-E

2.500E-02
2.500E-02

2.500E
-02

IR
IS

extrapolated
extrapolated

-K
idney -S

pleen 

H
igh

N
A

M
ethoxychlor

0.9
A

TS
D

R
4.500E-03

5.000E-03
4.500E

-03
IR

IS
extrapolated

extrapolated
-D

evelopm
ental -R

eproductive 

Low

N
A

M
ethyl acetate

1
R

A
G

S-E
1.000E+00

1.000E+00
1.000E+00

H
E

A
S

T
extrapolated

extrapolated
-Liver 

N
A

M
ethyl acrylate

1
R

A
G

S-E
3.000E-02

3.000E-02
3.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-N
one S

pecified 
N

A

M
ethyl chloride  [or C

hlorom
ethane]

1
R

A
G

S-E
2.571E-02

2.571E-02
2.571E

-02
extrapolated

extrapolated
extrapolated*

-N
eurological 

9.000E-02
IR

IS
M

edium

M
ethyl ethyl ketone  [or B

utanone, 2-]
1

R
A

G
S-E

6.000E-01
6.000E-01

1.429E+00
IR

IS
extrapolated

extrapolated*
-D

evelopm
ental 

Low

5.000E+00
IR

IS
M

edium

M
ethyl isobutyl ketone  [or M

IB
K

]
1

R
A

G
S-E

8.000E-02
8.000E-02

8.571E
-01

H
E

A
S

T
extrapolated

extrapolated*
-K

idney -Liver 
3.000E+00

IR
IS

M
edium

M
ethyl m

ethacrylate
1

R
A

G
S-E

1.400E+00
1.400E+00

2.000E
-01

IR
IS

extrapolated
extrapolated*

-N
asal 

Low
/M

edium

7.000E-01
IR

IS
M

edium
/H

igh

M
ethyl parathion  [or P

arathion, 
m

ethyl]
0.8

A
TSD

R
2.000E-04

2.500E-04
2.000E

-04
IR

IS
extrapolated

extrapolated
-B

lood -N
eurological 

M
edium

N
A

M
ethyl styrene (m

ixed)
1

R
A

G
S-E

6.000E-03
6.000E-03

1.143E
-02

H
E

A
S

T
extrapolated

extrapolated*
-N

asal 
4.000E-02

H
E

A
S

T

M
ethyl styrene, alpha

1
R

A
G

S-E
7.000E-02

7.000E-02
7.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-K
idney -Liver 

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

M
ethyl tert-butyl ether  [or M

TB
E

]
1

R
A

G
S-E

8.571E-01
8.571E-01

8.571E
-01

extrapolated
extrapolated

extrapolated*
-E

ye -Kidney -Liver 
3.000E+00

IR
IS

M
edium

M
ethyl-4-chlorophenoxy acetic acid, 

2-  [or M
C

P
A

]
0.932
H

S
D

B
4.660E-04

5.000E-04
4.660E

-04
IR

IS
extrapolated

extrapolated
-K

idney -Liver 

M
edium

N
A

M
ethylene bis(2-chloroaniline), 4,4-

1
R

A
G

S-E
7.000E-04

7.000E-04
7.000E

-04
H

E
A

S
T

extrapolated
extrapolated

-Liver -B
ladder

N
A

M
ethylene brom

ide
1

R
A

G
S-E

1.000E-02
1.000E-02

1.000E
-02

H
E

A
S

T
extrapolated

extrapolated
-B

lood 
N

A

M
ethylene chloride

1
A

TS
D

R
6.000E-02

6.000E-02
8.571E

-01
IR

IS
extrapolated

extrapolated*
-Liver 

M
edium

3.000E+00
H

E
A

S
T

M
ethylene diphenyl diisocyanate

1
R

A
G

S-E
N

A
N

A
1.714E

-04
extrapolated*

-N
asal 

6.000E-04
IR

IS
M

edium

M
ethylm

ercury  [or M
ercury, m

ethyl]
0.95

A
TSD

R
9.500E-05

1.000E-04
9.500E

-05
IR

IS
extrapolated

extrapolated
-N

eurological 

H
igh

N
A

M
ethylnaphthalene, 1-

1
R

A
G

S-E
4.000E-03

4.000E-03
4.000E

-03
S

urrogate (e)
extrapolated

extrapolated
-N

asal 
N

A

M
ethylnaphthalene, 2-

1
R

A
G

S-E
4.000E-03

4.000E-03
4.000E

-03
IR

IS
extrapolated

extrapolated
-N

asal 

Low

N
A

M
ethylphenol, 2-  [or C

resol, o-]
0.745
A

TS
D

R
3.725E-02

5.000E-02
3.725E

-02
IR

IS
extrapolated

extrapolated
-N

eurological 

M
edium

N
A

M
ethylphenol, 3-  [or C

resol, m
-]

0.745
A

TSD
R

3.725E-02
5.000E-02

3.725E
-02

IR
IS

extrapolated
extrapolated

-N
eurological 

M
edium

N
A

M
ethylphenol, 4-  [or C

resol, p-]
0.745
A

TS
D

R
3.725E-03

5.000E-03
3.725E

-03
H

E
A

S
T

extrapolated
extrapolated

-N
eurological -R

espiratory 
N

A

M
etolachlor

1
R

A
G

S-E
1.500E-01

1.500E-01
1.500E

-01
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

H
igh

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

M
etribuzin

1
R

A
G

S-E
2.500E-02

2.500E-02
2.500E

-02
IR

IS
extrapolated

extrapolated
-K

idney -Liver 

M
edium

N
A

M
evinphos

1
H

S
D

B
2.500E-04

2.500E-04
2.500E

-04
O

P
P

extrapolated
extrapolated

-N
eurological 

N
A

M
olinate

0.865
H

S
D

B
1.730E-03

2.000E-03
1.730E

-03
IR

IS
extrapolated

extrapolated
-R

eproductive 

Low

N
A

M
olybdenum

0.45
H

S
D

B
2.250E-03

5.000E-03
2.250E

-03
IR

IS
extrapolated

extrapolated
-G

out

M
edium

N
A

N
aled

1
H

S
D

B
2.000E-03

2.000E-03
2.000E

-03
IR

IS
extrapolated

extrapolated
-N

eurological 

M
edium

N
A

N
aphthalene

1
A

TS
D

R
2.000E-02

2.000E-02
8.571E

-04
IR

IS
extrapolated

extrapolated*
-N

asal 

Low

3.000E-03
IR

IS
M

edium

N
ickel

0.05
A

TSD
R

1.000E-03
2.000E-02

1.000E
-03

IR
IS

extrapolated
extrapolated

-B
ody W

eight 

M
edium

N
A

N
itrate

1
R

A
G

S-E
1.600E+00

1.600E+00
1.600E+00

IR
IS

extrapolated
extrapolated

-B
lood 

H
igh

N
A

N
itrite

1
R

A
G

S-E
1.000E-01

1.000E-01
1.000E

-01
IR

IS
extrapolated

extrapolated
-B

lood 

H
igh

N
A

N
itroaniline, m

-
1

R
A

G
S-E

3.000E-04
3.000E-04

3.000E
-04

N
C

E
A

extrapolated
extrapolated

-B
lood 

N
A

N
itroaniline, o-

1
R

A
G

S-E
3.000E-03

3.000E-03
5.714E

-05
N

C
E

A
extrapolated

extrapolated*
-B

lood 
2.000E-04

H
E

A
S

T

N
itroaniline, p-

1
R

A
G

S-E
3.000E-03

3.000E-03
5.714E

-05
N

C
E

A
extrapolated

extrapolated*
-B

lood 
2.000E-04
S

urrogate (f)

N
itrobenzene

1
R

A
G

S-E
5.000E-04

5.000E-04
5.714E

-04
IR

IS
extrapolated

extrapolated*
-A

drenals -B
lood -Kidney -Liver 

Low

2.000E-03
H

E
A

S
T

Page 21 of 30
February 2005

FPL-040-275



G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

N
itroglycerin

0.1
P

rofJudge
7.000E-05

7.000E-04
3.000E

-04
C

E
H

T
extrapolated

C
E

H
T

-C
ardiovascular 

N
A

N
itrophenol, 4-

1
R

A
G

S-E
8.000E-03

8.000E-03
8.000E

-03
N

C
E

A
extrapolated

extrapolated
-N

one S
pecified 

N
A

N
itrotoluene, m

-
1

R
A

G
S-E

2.000E-02
2.000E-02

2.000E
-02

N
C

E
A

extrapolated
extrapolated

-S
pleen 

N
A

N
itrotoluene, o-

1
R

A
G

S-E
1.000E-02

1.000E-02
1.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-S
pleen 

N
A

N
itrotoluene, p-

1
R

A
G

S-E
1.000E-02

1.000E-02
1.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-S
pleen 

N
A

N
onylphenol

1
R

A
G

S-E
1.200E-03

1.200E-03
1.200E

-03
O

ther1
extrapolated

extrapolated
-K

idney 
N

A

O
ctam

ethylpyrophosphoram
ide

1
R

A
G

S-E
2.000E-03

2.000E-03
2.000E

-03
H

E
A

S
T

extrapolated
extrapolated

-N
eurological 

N
A

O
xam

yl
1

R
A

G
S-E

2.500E-02
2.500E-02

2.500E
-02

IR
IS

extrapolated
extrapolated

-B
ody W

eight 

M
edium

N
A

P
araquat

0.2
H

S
D

B
9.000E-04

4.500E-03
9.000E

-04
IR

IS
extrapolated

extrapolated
-R

espiratory 

H
igh

N
A

Parathion
1

H
S

D
B

6.000E-03
6.000E-03

6.000E
-03

H
E

A
S

T
extrapolated

extrapolated
-N

eurological 
N

A

P
C

B
s  [or A

roclor m
ixture]

1
R

A
G

S-E
2.000E-05

2.000E-05
2.000E

-05
IR

IS
 (A

roclor 1254)
extrapolated

extrapolated
-Im

m
unological 

M
edium

N
A

P
ebulate

0.95
H

S
D

B
4.750E-02

5.000E-02
4.750E

-02
H

E
A

S
T

extrapolated
extrapolated

-B
lood 

N
A

P
endim

ethalin
1

R
A

G
S-E

4.000E-02
4.000E-02

4.000E
-02

IR
IS

extrapolated
extrapolated

-Liver 

M
edium

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

P
entachlorobenzene

1
R

A
G

S-E
8.000E-04

8.000E-04
8.000E

-04
IR

IS
extrapolated

extrapolated
-K

idney -Liver 

Low

N
A

P
entachloronitrobenzene

1
R

A
G

S-E
3.000E-03

3.000E-03
3.000E

-03
IR

IS
extrapolated

extrapolated
-Liver 

M
edium

N
A

P
entachlorophenol

0.5
A

TSD
R

1.500E-02
3.000E-02

1.500E
-02

IR
IS

extrapolated
extrapolated

-K
idney -Liver 

M
edium

N
A

P
erm

ethrin
1

R
A

G
S-E

5.000E-02
5.000E-02

5.000E
-02

IR
IS

extrapolated
extrapolated

-Liver 

H
igh

N
A

P
henanthrene

0.5
A

TS
D

R
1.500E-02

3.000E-02
1.500E

-02
S

urrogate (a)
extrapolated

extrapolated
-K

idney 
N

A

P
henm

edipham
  [or B

etanal]
1

R
A

G
S-E

2.500E-01
2.500E-01

2.500E
-01

IR
IS

extrapolated
extrapolated

-N
one S

pecified 

M
edium

N
A

P
henol

1
A

TSD
R

3.000E-01
3.000E-01

3.000E
-01

IR
IS

extrapolated
extrapolated

-D
evelopm

ental 

M
edium

/H
igh

N
A

P
henylenediam

ine, m
-

1
R

A
G

S-E
6.000E-03

6.000E-03
6.000E

-03
IR

IS
extrapolated

extrapolated
-Liver 

Low

N
A

P
henylenediam

ine, p-
1

R
A

G
S-E

1.900E-01
1.900E-01

1.900E
-01

H
E

A
S

T
extrapolated

extrapolated
-W

hole B
ody

N
A

P
horate

1
H

S
D

B
2.000E-04

2.000E-04
2.000E

-04
H

E
A

S
T

extrapolated
extrapolated

-N
eurological 

N
A

P
hosm

et
1

R
A

G
S-E

2.000E-02
2.000E-02

2.000E
-02

IR
IS

extrapolated
extrapolated

-Liver -N
eurological 

H
igh

N
A

P
hthalic acid, p-

1
R

A
G

S-E
1.000E+00

1.000E+00
1.000E+00

H
E

A
S

T
extrapolated

extrapolated
-B

ladder
N

A

P
hthalic anhydride

1
R

A
G

S-E
2.000E+00

2.000E+00
3.429E

-02
IR

IS
extrapolated

extrapolated*
-K

idney -N
asal -R

espiratory 

M
edium

1.200E-01
H

E
A

S
T
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

P
rom

eton
1

R
A

G
S-E

1.500E-02
1.500E-02

1.500E
-02

IR
IS

extrapolated
extrapolated

-N
one S

pecified 

Low

N
A

P
rom

etryn
1

R
A

G
S-E

4.000E-03
4.000E-03

4.000E
-03

IR
IS

extrapolated
extrapolated

-B
one M

arrow
 -K

idney -Liver 

Low

N
A

P
ropachlor

1
R

A
G

S-E
1.300E-02

1.300E-02
1.300E

-02
IR

IS
extrapolated

extrapolated
-Liver 

Low

N
A

P
ropanil

1
R

A
G

S-E
5.000E-03

5.000E-03
5.000E

-03
IR

IS
extrapolated

extrapolated
-S

pleen 

M
edium

N
A

P
ropazine

1
R

A
G

S-E
2.000E-02

2.000E-02
2.000E

-02
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

M
edium

N
A

Propionic acid, 2-(2-m
ethyl-4-

chlorophenoxy)  [or M
C

P
P

]
1

R
A

G
S-E

1.000E-03
1.000E-03

1.000E
-03

IR
IS

extrapolated
extrapolated

-K
idney 

M
edium

N
A

P
ropylene glycol

1
R

A
G

S-E
2.000E+01

2.000E+01
2.000E+01

H
E

A
S

T
extrapolated

extrapolated
-B

lood -B
one M

arrow
 

N
A

P
ropylene glycol m

onom
ethyl ether

1
R

A
G

S-E
7.000E-01

7.000E-01
5.714E

-01
H

E
A

S
T

extrapolated
extrapolated*

-K
idney -Liver -N

eurological 
2.000E+00

IR
IS

M
edium

P
ropylene oxide

1
R

A
G

S-E
N

A
N

A
8.571E

-03
extrapolated*

-N
asal -R

espiratory 
3.000E-02

IR
IS

M
edium

P
ydrin [or Fenvalerate]

1
R

A
G

S-E
2.500E-02

2.500E-02
2.500E

-02
IR

IS
extrapolated

extrapolated
-N

eurological 

H
igh

N
A

P
yrene

0.5
A

TSD
R

1.500E-02
3.000E-02

1.500E
-02

IR
IS

extrapolated
extrapolated

-K
idney 

Low

N
A

P
yridine

0.67
A

TS
D

R
6.700E-04

1.000E-03
6.700E

-04
IR

IS
extrapolated

extrapolated
-Liver 

M
edium

N
A

R
esm

ethrin
1

R
A

G
S-E

3.000E-02
3.000E-02

3.000E
-02

IR
IS

extrapolated
extrapolated

-R
eproductive 

H
igh

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

R
onnel

1
R

A
G

S-E
5.000E-02

5.000E-02
5.000E

-02
H

E
A

S
T

extrapolated
extrapolated

-Liver 
N

A

S
elenium

0.97
A

TS
D

R
4.850E-03

5.000E-03
4.850E

-03
IR

IS
extrapolated

extrapolated
-H

air Loss -N
eurological -S

kin 

H
igh

N
A

S
ilver

0.04
R

A
G

S-E
2.000E-04

5.000E-03
2.000E

-04
IR

IS
extrapolated

extrapolated
-S

kin 

Low

N
A

S
im

azine
1

R
A

G
S-E

5.000E-03
5.000E-03

5.000E
-03

IR
IS

extrapolated
extrapolated

-B
lood 

H
igh

N
A

S
trontium

1
R

A
G

S-E
6.000E-01

6.000E-01
6.000E

-01
IR

IS
extrapolated

extrapolated
-B

one

M
edium

N
A

S
trychnine

1
R

A
G

S-E
3.000E-04

3.000E-04
3.000E

-04
IR

IS
extrapolated

extrapolated
-M

ortality 

Low

N
A

S
tyrene

1
A

TSD
R

2.000E-01
2.000E-01

2.857E
-01

IR
IS

extrapolated
extrapolated*

-B
lood -Liver -N

eurological 

M
edium

1.000E+00
IR

IS
M

edium

Terbacil
1

R
A

G
S-E

1.300E-02
1.300E-02

1.300E
-02

IR
IS

extrapolated
extrapolated

-Liver -Thyroid 

M
edium

N
A

Terbufos
1

R
A

G
S-E

2.500E-05
2.500E-05

2.500E
-05

H
E

A
S

T
extrapolated

extrapolated
-N

eurological 
N

A

Terbutryn
1

R
A

G
S-E

N
A

1.000E-03
N

A
IR

IS
-B

lood 

H
igh

N
A

Tetrachlorobenzene, 1,2,4,5-
1

R
A

G
S-E

3.000E-04
3.000E-04

3.000E
-04

IR
IS

extrapolated
extrapolated

-K
idney 

Low

N
A

Tetrachloroethane, 1,1,1,2-
1

R
A

G
S-E

3.000E-02
3.000E-02

3.000E
-02

IR
IS

extrapolated
extrapolated

-K
idney -Liver 

Low

N
A

Tetrachloroethane, 1,1,2,2-
0.7

A
TS

D
R

4.200E-02
6.000E-02

4.200E
-02

N
C

E
A

extrapolated
extrapolated

-Liver 
N

A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

Tetrachloroethene  [or P
C

E
]

1
A

TS
D

R
1.000E-02

1.000E-02
1.400E

-01
IR

IS
extrapolated

N
C

EA
-Liver 

M
edium

N
A

Tetrachlorophenol, 2,3,4,6-
1

R
A

G
S-E

3.000E-02
3.000E-02

3.000E
-02

IR
IS

extrapolated
extrapolated

-Liver 

M
edium

N
A

Tetraethyl dithiopyrophosphate
1

R
A

G
S-E

5.000E-04
5.000E-04

5.000E
-04

IR
IS

extrapolated
extrapolated

-B
one M

arrow
 -N

eurological 

Low

N
A

Thallium
1

R
A

G
S-E

7.000E-05
7.000E-05

7.000E
-05

IR
IS

extrapolated
extrapolated

-H
air Loss -Liver 

Low

N
A

Thiobencarb
1

R
A

G
S-E

1.000E-02
1.000E-02

1.000E
-02

IR
IS

extrapolated
extrapolated

-K
idney 

M
edium

N
A

Thiram
1

R
A

G
S-E

5.000E-03
5.000E-03

5.000E
-03

IR
IS

extrapolated
extrapolated

-N
eurological 

Low

N
A

Tin
0.028
A

TSD
R

1.680E-02
6.000E-01

1.680E
-02

H
E

A
S

T
extrapolated

extrapolated
-K

idney -Liver 
N

A

Toluene
1

R
A

G
S-E

2.000E-01
2.000E-01

2.857E+00
IR

IS
extrapolated

extrapolated*
-K

idney -Liver -N
eurological 

Low

1.000E+01
IR

IS
M

edium

Toluene diisocyanate, 2,4/2,6- m
ixture

1
R

A
G

S-E
2.000E-05

2.000E-05
2.000E

-05
extrapolated

extrapolated
extrapolated*

-R
espiratory 

7.000E-05
IR

IS
M

edium

Toxaphene
0.63

H
S

D
B

1.575E-04
2.500E-04

1.575E
-04

O
P

P
extrapolated

extrapolated
-D

evelopm
ental 

N
A

Triallate
1

R
A

G
S-E

1.300E-02
1.300E-02

1.300E
-02

IR
IS

extrapolated
extrapolated

-Liver -Spleen 

H
igh

N
A

Tributyltin oxide
1

R
A

G
S-E

3.000E-04
3.000E-04

3.000E
-04

IR
IS

extrapolated
extrapolated

-Im
m

unological 

H
igh

N
A

Trichloro-1,2,2-trifluoroethane, 1,1,2-  
[or C

FC
 113]

1
R

A
G

S-E
3.000E+01

3.000E+01
8.571E+00

IR
IS

extrapolated
extrapolated*

-N
eurological 

Low

3.000E+01
H

E
A

S
T
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

Trichloroacetic acid
1

R
A

G
S-E

1.300E-02
1.300E-02

1.300E
-02

H
A

L
extrapolated

extrapolated
-N

one S
pecified 

N
A

Trichlorobenzene, 1,2,3-
1

R
A

G
S-E

1.000E-02
1.000E-02

5.714E
-02

S
urrogate (g)

extrapolated
extrapolated*

-A
drenals 

2.000E-01
S

urrogate (g)

Trichlorobenzene, 1,2,4-
0.9

H
S

D
B

9.000E-03
1.000E-02

5.714E
-02

IR
IS

extrapolated
extrapolated*

-A
drenals 

M
edium

2.000E-01
H

E
A

S
T

Trichlorobenzene, 1,3,5-
1

R
A

G
S-E

5.700E-03
5.700E-03

5.700E
-03

H
A

L
extrapolated

extrapolated
-N

one S
pecified 

N
A

Trichloroethane, 1,1,1-  [or M
ethyl 

chloroform
]

1
H

S
D

B
2.800E-01

2.800E-01
2.860E

-01
N

C
E

A
extrapolated

N
C

EA
-N

one S
pecified 

N
A

Trichloroethane, 1,1,2-
0.81

A
TS

D
R

3.240E-03
4.000E-03

3.240E
-03

IR
IS

extrapolated
extrapolated

-Liver 

M
edium

N
A

Trichloroethene  [or TC
E]

0.945
A

TSD
R

5.670E-03
6.000E-03

5.670E
-03

N
C

E
A

extrapolated
extrapolated

-N
one S

pecified 
N

A

Trichlorofluorom
ethane

1
R

A
G

S-E
3.000E-01

3.000E-01
2.000E

-01
IR

IS
extrapolated

extrapolated*
-C

ardiovascular -K
idney -R

espiratory 

M
edium

7.000E-01
H

E
A

S
T

Trichlorophenol, 2,4,5-
1

R
A

G
S-E

1.000E-01
1.000E-01

1.000E
-01

IR
IS

extrapolated
extrapolated

-K
idney -Liver 

Low

N
A

Trichlorophenoxy acetic acid, 2,4,5-
0.95

H
S

D
B

9.500E-03
1.000E-02

9.500E
-03

IR
IS

extrapolated
extrapolated

-K
idney 

M
edium

N
A

Trichlorophenoxy propionic acid, 2, 
(2, 4, 5-)  [or Silvex]

1
H

S
D

B
8.000E-03

8.000E-03
8.000E

-03
IR

IS
extrapolated

extrapolated
-Liver 

M
edium

N
A

Trichloropropane, 1,1,2-
1

R
A

G
S-E

5.000E-03
5.000E-03

5.000E
-03

IR
IS

extrapolated
extrapolated

-K
idney -Liver -Thyroid 

Low

N
A

Trichloropropane, 1,2,3-
1

R
A

G
S-E

6.000E-03
6.000E-03

6.000E
-03

IR
IS

extrapolated
extrapolated

-K
idney -Liver 

Low

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

Trichloropropene, 1,2,3-
1

R
A

G
S-E

5.000E-03
5.000E-03

5.000E
-03

H
E

A
S

T
extrapolated

extrapolated
-E

ye 
N

A

Triethylam
ine

1
R

A
G

S-E
2.000E-03

2.000E-03
2.000E

-03
extrapolated

extrapolated
extrapolated*

-N
asal 

7.000E-03
IR

IS
Low

Trifluralin
0.2

H
S

D
B

1.500E-03
7.500E-03

1.500E
-03

IR
IS

extrapolated
extrapolated

-B
lood -Liver 

H
igh

N
A

Trim
ethylbenzene, 1,2,3-

1
R

A
G

S-E
5.000E-02

5.000E-02
1.700E

-03
S

urrogate (h)
extrapolated

S
urrogate (g)

-N
one S

pecified 
N

A

Trim
ethylbenzene, 1,2,4-

1
R

A
G

S-E
5.000E-02

5.000E-02
1.700E

-03
N

C
E

A
extrapolated

N
C

EA
-N

one S
pecified 

N
A

Trim
ethylbenzene, 1,3,5-

1
R

A
G

S-E
5.000E-02

5.000E-02
1.700E

-03
N

C
E

A
extrapolated

N
C

EA
-N

one S
pecified 

N
A

Trinitrobenzene, 1,3,5-
1

R
A

G
S-E

3.000E-02
3.000E-02

3.000E
-02

IR
IS

extrapolated
extrapolated

-B
lood -S

pleen 

M
edium

N
A

Trinitrophenylm
ethylnitram

ine
1

R
A

G
S-E

1.000E-02
1.000E-02

1.000E
-02

H
E

A
S

T
extrapolated

extrapolated
-K

idney -Liver -S
pleen 

N
A

Trinitrotoluene, 2,4,6-
1

R
A

G
S-E

5.000E-04
5.000E-04

5.000E
-04

IR
IS

extrapolated
extrapolated

-Liver 

M
edium

N
A

TR
P

H
5

A
TS

D
R

2.000E-01
4.000E-02

5.714E
-02

TP
H

C
W

G
extrapolated

extrapolated*
-M

ultiple E
ndpoints M

ixed C
ontam

inants
2.000E-01
TP

H
C

W
G

U
ranium

, soluble salts
0.002
A

TSD
R

6.000E-06
3.000E-03

6.000E
-06

IR
IS

extrapolated
extrapolated

-K
idney 

N
A

V
anadium

0.026
R

A
G

S-E
1.820E-04

7.000E-03
1.820E

-04
H

E
A

S
T

extrapolated
extrapolated

-H
air Loss 

N
A

V
ernam

1
R

A
G

S-E
1.000E-03

1.000E-03
1.000E

-03
IR

IS
extrapolated

extrapolated
-B

ody W
eight 

Low

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

V
inyl acetate

1
R

A
G

S-E
1.000E+00

1.000E+00
5.714E

-02
H

E
A

S
T

extrapolated
extrapolated*

-K
idney -N

asal 
2.000E-01

IR
IS

H
igh

V
inyl chloride

0.875
A

TS
D

R
2.625E-03

3.000E-03
2.857E

-02
IR

IS
extrapolated

extrapolated*
-Liver 

M
edium

1.000E-01
IR

IS
M

edium

X
ylenes, total

0.895
A

TSD
R

1.790E-01
2.000E-01

2.857E
-02

IR
IS

extrapolated
extrapolated*

-N
eurological 

M
edium

1.000E-01
IR

IS
M

edium

Zinc
0.25

A
TS

D
R

7.500E-02
3.000E-01

7.500E
-02

IR
IS

extrapolated
extrapolated

-B
lood 

M
edium

N
A

Zinc phosphide
1

R
A

G
S-E

3.000E-04
3.000E-04

3.000E
-04

IR
IS

extrapolated
extrapolated

-B
ody W

eight 

Low

N
A

Zineb
1

R
A

G
S-E

5.000E-02
5.000E-02

5.000E
-02

IR
IS

extrapolated
extrapolated

-Thyroid 

M
edium

N
A
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G
I 

A
bsorption

C
ontam

inants 
R

fD
d 

(m
g/kg-day)

     R
fD

o    
(m

g/kg-day)
 R

fD
i 

(m
g/kg-day)

D
efault N

on-C
ancer T

arget 
O

rgans/System
s or Effects†

Sources and D
erivation of Toxicity V

alues U
sed in C

alculations for N
on-C

arcinogens
Table 5b - Technical R

eport

   R
fC

    
(m

g/m
 ) 3

Surrogate (a): Surrogate R
fD

 based on other non-carcinogenic PA
H

 (pyrene)

Surrogate (b): Surrogate R
fD

 based on oral R
fD

 for 2-chlorophenol

Surrogate (c): Surrogate R
fD

 based oral R
fD

 for 2,4-dichlorophenol

Surrogate (d): Surrogate R
fD

 based on oral R
fD

 for H
C

H
-gam

m
a (lindane)

Surrogate (e):  Surrogate R
fD

 based on other non-carcinogenic PA
H

 (m
ethynaphthalene, 2-)

Surrogate (g): Surrogate R
fD

 based on oral R
fD

 for 1,2,4-trichlorobenzene

Surrogate (h): Surrogate R
fD

 based on oral R
fD

 for 1,2,4-trim
ethylbenzene

R
eference sources for toxicity data:

H
EA

ST-W
D

: V
alue w

ithdraw
n from

 H
ealth Effects A

ssessm
ent Sum

m
ary Tables

extrapolated = Extrapolated from
 a reference dose for another route of adm

inistration

extrapolated* = Extrapolated from
 an inhalation reference concentration

 "Low
", "M

edium
", and "H

igh" are taken from
 IR

IS and are qualitative descriptors of the U
SEPA

's confidence in the reference doses contained in IR
IS.

N
ote: A

lthough reference doses are reported for all contam
inants for w

hich they are available, som
e contam

inants have both carcinogenic and non-carcinogenic health effects.  In those cases
C

TLs are generated for both endpoints and the low
er of the tw

o C
TLs is provided 

N
A

 = Toxicity value not available and route-to-route extrapolation is not appropriate 

N
A

S: O
ral R

fD
 for iron equal to upper intake lim

it developed by the N
ational A

cadem
y of Sciences in its report  'D

ietary R
eference Intakes for V

itam
in A

, V
itam

in K
, A

rsenic, B
oron,

C
hrom

ium
, C

opper, Iodine, Iron, M
anganese, M

olybdenum
, N

ickel, Silicon, V
anadium

, and Zinc' 2001

Surrogate (f): Surrogate R
fC

 based on R
fC

 for nitroaniline,o-

H
EA

ST: U
SEPA

's  1997 H
ealth Effects A

ssessm
ent Sum

m
ary Tables

N
C

EA
: U

SEPA
's N

ational C
enter for Environm

ental A
ssessm

ent

H
A

L: U
SEPA

's 2002 Edition of the D
rinking W

ater Standards and H
ealth A

dvisories

O
PP: U

SEPA
's O

ffice of Pesticide Program
s R

eference D
ose Tracking R

eport

IR
IS: U

SEPA
's Integrated R

isk Inform
ation System

† = These default Target O
rgan(s)/System

s or Effects are those reported to occur at the doses used to derive the reference dose.  N
on-default 

Target O
rgan(s)/System

s or Effects m
ay be justified through a detailed toxicological analysis of the chem

icals present at a specific site.

Page 30 of 30
February 2005

FPL-040-284



Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Adrenals

Blood

CFC 113  [see Trichloro-1,2,2-trifluoroethane, 1,1,2-]

Chlorodifluoromethane

Cumene  [or Isopropyl benzene]

Dicofol  [or Kelthane]

Glycidaldehyde

Nitrobenzene

Trichlorobenzene, 1,2,3-

Trichlorobenzene, 1,2,4-

Alachlor

Aniline

Antimony

Baygon  [or Propoxur]

Bayleton

Bentazon

Benzene

Bis(2-chloroisopropyl)ether  [or Bis(2-chloro-1-metylethyl)ether]

Chlorobutane, 1-

Dichloroethene, cis-1,2-

Dichloroethene, trans-1,2-

Dichlorophenoxy acetic acid, 2,4-

Dimethylaniline, 2,4-

Dimethylphenol, 2,4-

Dinitrotoluene, 2,6-

Diuron

Ethylene diamine

Fluoranthene

Fluorene

Glycidaldehyde

Hydroquinone

Linuron

Methyl parathion  [or Parathion, methyl]

Methylene bromide
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Body Weight

Nitrate

Nitrite

Nitroaniline, m-

Nitroaniline, o-

Nitroaniline, p-

Nitrobenzene

Pebulate

Propylene glycol

Simazine

Styrene

Terbutryn

Trifluralin

Trinitrobenzene, 1,3,5-

Zinc

Ally  [or Metsulfuron, methyl]

Aluminum

Aluminum phosphide

Bis(2-ethylhexyl)adipate

Bisphenol A

Bromacil

Captan

Carboxin

Chlorobenzilate

Chloro-m-cresol, p-  [or Chloro-3-methylphenol, 4-]

Chlorotoluene, o-

Dichlorobenzene, 1,2-

Diethyl phthalate

Ethyl acetate

Ethyl ether

Hexazinone

Metolachlor

Nickel

Oxamyl

Propazine

Vernam

Zinc phosphide
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Bone Marrow

Carcinogen

Chlorpropham

Prometryn

Propylene glycol

Tetraethyl dithiopyrophosphate

Acephate

Acrylamide

Acrylonitrile

Alachlor

Aldrin

Aniline

Arsenic

Atrazine

Azobenzene

Benzene

Benzidine

Benzo(a)anthracene

Benzo(a)pyrene

Benzo(b)fluoranthene

Benzo(k)fluoranthene

Benzotrichloride

Benzyl chloride

Beryllium

Bis(2-chloroethyl)ether

Bis(2-chloroisopropyl)ether  [or Bis(2-chloro-1-metylethyl)ether]

Bis(2-ethylhexyl)adipate

Bis(2-ethylhexyl)phthalate  [or DEHP]

Bromate

Bromodichloromethane

Bromoform

Cadmium

Captafol

Captan

Carbazole

Carbon tetrachloride

Chlordane (total)
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Chlorobenzilate

Chloroform

Chloronitrobenzene, o-

Chloronitrobenzene, p-

Chlorothalonil  [or Bravo]

Chromium (hexavalent)

Chromium (total)

Chrysene

Crotonaldehyde

Diallate

Dibenz(a,h)anthracene

Dibromo-3-chloropropane, 1,2-  [or DBCP, 1,2-]

Dibromochloromethane

Dibromoethane, 1,2-  [or EDB]

Dichloroacetic acid

Dichlorobenzene, 1,4-

Dichlorobenzidine, 3,3'-

Dichlorodiphenyldichloroethane, p,p'-  [or DDD, 4,4'-]

Dichlorodiphenyldichloroethylene, p,p'-  [or DDE, 4,4'-]

Dichlorodiphenyltrichloroethane, p,p'-  [or DDT, 4,4'-]

Dichloroethane, 1,2-  [or EDC]

Dichloropropane, 1,2-

Dichloropropene, 1,3-

Dichlorvos

Dicofol  [or Kelthane]

Dieldrin

Dimethoxybenzidine, 3,3'-

Dimethylaniline, 2,4-

Dimethylbenzidine, 3,3'-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Dioxane, 1,4-

Dioxins, as total 2,3,7,8-TCDD equivalents

Diphenylhydrazine, 1,2-

Epichlorohydrin

Ethyl acrylate

Ethyl chloride  [or Chloroethane]

Ethylene oxide
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Ethylene thiourea  [or ETU]

Formaldehyde

Heptachlor

Heptachlor epoxide

Hexachloro-1,3-butadiene

Hexachlorobenzene

Hexachlorocyclohexane, alpha-  [or BHC, alpha-]

Hexachlorocyclohexane, beta-  [BHC, beta-]

Hexachlorocyclohexane, gamma-  [or Lindane or BHC, gamma-]

Hexachloroethane

Hexahydro-1,3,5-trinitro-1,3,5-triazine  [or RDX]

Indeno(1,2,3-cd)pyrene

Isophorone

Methoxy-5-nitroaniline, 2-

Methyl chloride  [or Chloromethane]

Methylaniline, 2-

Methylene bis(2-chloroaniline), 4,4-

Methylene chloride

Nitroaniline, m-

Nitroaniline, p-

Nitroglycerin

Nitroso-di-ethylamine, N-

Nitroso-dimethylamine, N-

Nitroso-di-n-butylamine, N-

Nitroso-di-n-propylamine, N-

Nitroso-diphenylamine, N-

Nitroso-N-methylethylamine, N-

PCBs  [or Aroclor mixture]

Pentachloronitrobenzene

Pentachlorophenol

Phenylenediamine, o-

Phenylphenol, 2-

Propylene oxide

Quinoline

Simazine

Tetrachloroethane, 1,1,1,2-

Tetrachloroethane, 1,1,2,2-

Tetrachloroethene  [or PCE]
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Cardiovascular

Developmental

Toluidine, p-

Toxaphene

Trichloroethane, 1,1,2-

Trichloroethene  [or TCE]

Trichlorophenol, 2,4,6-

Trichloropropane, 1,2,3-

Trifluralin

Trimethyl phosphate

Trinitrotoluene, 2,4,6-

Vinyl chloride

Arsenic

Atrazine

Barium (soluble salts)

Chloroacetic acid

Cobalt

Endosulfan (alpha+beta+sulfate)

Ethyl dipropylthiocarbamate, S-  [or EPTC]

Ethylene diamine

Nitroglycerin

Trichlorofluoromethane

Acrylic acid

Benomyl

Bidrin  [or Dicrotophos]

Carbon disulfide

Cyhalothrin [or Karate]

Dicamba

Dinoseb

Ethanol

Ethoxyethanol acetate, 2-

Ethyl chloride  [or Chloroethane]

Ethylbenzene

Methanol

Methoxychlor

Methyl ethyl ketone  [or Butanone, 2-]

Phenol
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Eye

Gastrointestinal

Hair Loss

Immunological

Toxaphene

Dinitrophenol, 2,4-

Diquat

Methanol

Methyl tert-butyl ether  [or MTBE]

Trichloropropene, 1,2,3-

Benzaldehyde

Benzyl alcohol

Beryllium

Bromomethane  [or Methyl bromide]

Chloral hydrate

Copper

Cymene, p-

Cypermethrin

Dichloropropene, 1,3-

Dimethylformamide, N,N-

Endothall

Formaldehyde

Hexachlorocyclopentadiene

Iron

Chloro-1,3-butadiene  [or Chloroprene]

Selenium

Thallium

Vanadium

Cobalt

Dichlorophenol, 2,3-

Dichlorophenol, 2,4-

Dichlorophenol, 2,5-

Dichlorophenol, 2,6-

Dichlorophenol, 3,4-

PCBs  [or Aroclor mixture]

Tributyltin oxide
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Kidney
Acetone

Acifluorfen, sodium  [or Blazer]

Allyl alcohol

Benzaldehyde

Biphenyl, 1,1-  [or Diphenyl]

Bromate

Bromodichloromethane

Butyl alcohol, tert-  [or Butanol, tert-]

Cadmium

Captafol

Carbaryl [or Sevin]

Chlorobenzotrifluoride, 4-

Chlorodifluoromethane

Chlorothalonil  [or Bravo]

Chlorpropham

Cumene  [or Isopropyl benzene]

Dichloroethane, 1,1-

Dichlorophenoxy acetic acid, 2,4-

Diethylene glycol, monoethyl ether

Dimethylphenol, 2,6-

Dimethylphenol, 3,4-

Dimethylphthalate

Dinitrotoluene, 2,6-

Di-n-octylphthalate

Diphenylamine, N,N-

Endosulfan (alpha+beta+sulfate)

Epichlorohydrin

Ethyl methacrylate

Ethylbenzene

Ethylene glycol

Ethylphthalyl ethylglycolate  [or EPEG]

Fluoranthene

Fluoridone

Glycidaldehyde

Glyphosate  [or Roundup]

Hexachloro-1,3-butadiene

Hexachlorocyclohexane, delta-  [or BHC, delta-]
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Liver

Hexachlorocyclohexane, gamma-  [or Lindane or BHC, gamma-]

Hexachloroethane

Limonene

Maleic anhydride

Maleic hydrazide

Methomyl

Methyl isobutyl ketone  [or MIBK]

Methyl styrene, alpha

Methyl tert-butyl ether  [or MTBE]

Methyl-4-chlorophenoxy acetic acid, 2-  [or MCPA]

Metribuzin

Nitrobenzene

Nonylphenol

Pentachlorobenzene

Pentachlorophenol

Phenanthrene

Phthalic anhydride

Prometryn

Propionic acid, 2-(2-methyl-4-chlorophenoxy)  [or MCPP]

Propylene glycol monomethyl ether

Pyrene

Tetrachlorobenzene, 1,2,4,5-

Tetrachloroethane, 1,1,1,2-

Thiobencarb

Tin

Toluene

Trichlorofluoromethane

Trichlorophenol, 2,4,5-

Trichlorophenoxy acetic acid, 2,4,5-

Trichloropropane, 1,1,2-

Trichloropropane, 1,2,3-

Trinitrophenylmethylnitramine

Uranium, soluble salts

Vinyl acetate

Acenaphthene

Acenaphthylene
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Acetone

Aldrin

Allyl alcohol

Ametryn

Benzenethiol

Benzidine

Bis(2-chloroethoxy)methane

Bis(2-ethylhexyl)phthalate  [or DEHP]

Bromoform

Butyl benzyl phthalate

Butylate

Carbaryl [or Sevin]

Carbon tetrachloride

Chloramben

Chlordane (total)

Chlorobenzene

Chloroform

Chloronaphthalene, beta-

Chloropropane, 2-

Chlorpropham

Dibromobenzene, 1,4-

Dibromochloromethane

Dichloroacetic acid

Dichlorobenzene, 1,4-

Dichlorodifluoromethane

Dichlorodiphenyltrichloroethane, p,p'-  [or DDT, 4,4'-]

Dichloroethene, 1,1-

Dichloroethene, trans-1,2-

Dichlorophenoxy acetic acid, 2,4-

Dieldrin

Dimethrin

Dimethylformamide, N,N-

Dimethylphenol, 2,6-

Dimethylphenol, 3,4-

Dinitrotoluene, 2,4-

Di-n-octylphthalate

Diphenamid

Diphenylamine, N,N-
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Endrin

Ethylbenzene

Fluoranthene

Fonofos

Furan

Furfural

Heptachlor

Heptachlor epoxide

Hexachlorobenzene

Hexachlorocyclohexane, delta-  [or BHC, delta-]

Hexachlorocyclohexane, gamma-  [or Lindane or BHC, gamma-]

Limonene

Malonitrile

Methacrylonitrile

Methidathion

Methyl acetate

Methyl isobutyl ketone  [or MIBK]

Methyl styrene, alpha

Methyl tert-butyl ether  [or MTBE]

Methyl-4-chlorophenoxy acetic acid, 2-  [or MCPA]

Methylene bis(2-chloroaniline), 4,4-

Methylene chloride

Metribuzin

Nitrobenzene

Pendimethalin

Pentachlorobenzene

Pentachloronitrobenzene

Pentachlorophenol

Permethrin

Phenylenediamine, m-

Phosmet

Prometryn

Propachlor

Propylene glycol monomethyl ether

Pyridine

Ronnel

Styrene

Terbacil
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Mortality

Nasal

Dibutyl phthalate

Strychnine

Acetaldehyde

Acrolein

Acrylonitrile

Chloro-1,3-butadiene  [or Chloroprene]

Dichloropropane, 1,2-

Dichloropropene, 1,3-

Epichlorohydrin

Furfural

Methyl methacrylate

Methyl styrene (mixed)

Methylene diphenyl diisocyanate

Methylnaphthalene, 1-

Methylnaphthalene, 2-

Naphthalene

Phthalic anhydride

Propylene oxide

Tetrachloroethane, 1,1,1,2-

Tetrachloroethane, 1,1,2,2-

Tetrachloroethene  [or PCE]

Tetrachlorophenol, 2,3,4,6-

Thallium

Tin

Toluene

Triallate

Trichloroethane, 1,1,2-

Trichlorophenol, 2,4,5-

Trichlorophenoxy propionic acid, 2, (2, 4, 5-)  [or Silvex]

Trichloropropane, 1,1,2-

Trichloropropane, 1,2,3-

Trifluralin

Trinitrophenylmethylnitramine

Trinitrotoluene, 2,4,6-

Vinyl chloride
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Neurological

Triethylamine

Vinyl acetate

Acephate

Acetone

Acrylamide

Aldicarb  [or Temik]

Allyl chloride

Baygon  [or Propoxur]

Benzidine

Benzo(g,h,i)perylene

Butanol, n-

Butyl alcohol, tert-  [or Butanol, tert-]

Calcium cyanide

Carbofuran

Carbon disulfide

Carbophenothion  [or Trithion]

Chloral hydrate

Chlorine cyanide  [or Cyanogen chloride]

Chlorobutane, 1-

Chlorpyrifos

Cobalt

Coumaphos

Cyanide, free

Cyanogen

Cycloate

Diazinon

Dichloroacetic acid

Dichlorvos

Dimethoate

Dimethylphenol, 2,4-

Dinitrotoluene, 2,4-

Dinitrotoluene, 2,6-

Disulfoton

Ethion

Ethoprop

Ethyl p-nitrophenyl phenylphosphorothioate  [or EPN]
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Fenamiphos

Fensulfothion

Fonofos

Guthion  [or Methyl azinphos]

Hexachlorophene

Hexane, n-

Isobutyl alcohol

Lead

Malathion

Manganese

Mercury

Merphos

Merphos oxide

Methamidophos

Methanol

Methyl chloride  [or Chloromethane]

Methyl parathion  [or Parathion, methyl]

Methylmercury  [or Mercury, methyl]

Methylphenol, 2-  [or Cresol, o-]

Methylphenol, 3-  [or Cresol, m-]

Methylphenol, 4-  [or Cresol, p-]

Mevinphos

Naled

Octamethylpyrophosphoramide

Parathion

Phorate

Phosmet

Propylene glycol monomethyl ether

Pydrin [or Fenvalerate]

Selenium

Styrene

Terbufos

Tetraethyl dithiopyrophosphate

Thiram

Toluene

Trichloro-1,2,2-trifluoroethane, 1,1,2-  [or CFC 113]

Xylenes, total
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

None Specified

Reproductive

Acetophenone

Anthracene

Benzoic acid

Bromochloromethane

Bromoxynil

Butylphthalyl butylglycolate

Chloro-1,1-difluoroethane, 1-

Chlorobenzoic acid, p-

Chlorotoluene, p-

Chromium (trivalent)

Decabromodiphenyl ether

Diallate

Dibenzofuran

Dichloroacetonitrile

Dichlorobenzene, 1,3-

Dichlorobenzophenone, 4,4'-

Dichloroethane, 1,2-  [or EDC]

Dichlorprop

Diisopropyl methylphosphonate

Fluometuron

Hexanone, 2-  [or Methyl butyl ketone]

Isophorone

Lithium

Methyl acrylate

Nitrophenol, 4-

Phenmedipham  [or Betanal]

Prometon

Trichloroacetic acid

Trichlorobenzene, 1,3,5-

Trichloroethane, 1,1,1-  [or Methyl chloroform]

Trichloroethene  [or TCE]

Trimethylbenzene, 1,2,3-

Trimethylbenzene, 1,2,4-

Trimethylbenzene, 1,3,5-

Acrylonitrile
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Respiratory

Skin

Spleen

Boron

Carbofuran

Chlorophenol, 2-

Chlorophenol, 3-

Chlorophenol, 4-

Cobalt

Cyclohexylamine

Dibromo-3-chloropropane, 1,2-  [or DBCP, 1,2-]

Dibromoethane, 1,2-  [or EDB]

Dichloroacetic acid

Ethoxyethanol, 2-

Fluoridone

Hexahydro-1,3,5-trinitro-1,3,5-triazine  [or RDX]

Methoxychlor

Molinate

Resmethrin

Ammonia

Beryllium

Boron

Bromomethane  [or Methyl bromide]

Chloronaphthalene, beta-

Chromium (hexavalent)

Methylphenol, 4-  [or Cresol, p-]

Paraquat

Phthalic anhydride

Propylene oxide

Toluene diisocyanate, 2,4/2,6- mixture

Trichlorofluoromethane

Arsenic

Cymene, p-

Selenium

Silver

Aniline
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

Thyroid

Other

Chloroaniline, p-

Chlorpropham

Dimethylaniline, 2,4-

Dimethylaniline, N,N-

Dimethylphenol, 2,6-

Dimethylphenol, 3,4-

Dinitrobenzene, 1,2- (o)

Dinitrobenzene, 1,3- (m)

Dinitrobenzene, 1,4- (p)

Malonitrile

Methomyl

Nitrotoluene, m-

Nitrotoluene, o-

Nitrotoluene, p-

Propanil

Triallate

Trinitrobenzene, 1,3,5-

Trinitrophenylmethylnitramine

Calcium cyanide

Chlorine cyanide  [or Cyanogen chloride]

Cyanide, free

Cyanogen

Ethylene thiourea  [or ETU]

Maneb

Terbacil

Trichloropropane, 1,1,2-

Zineb

Chlorodifluoromethane

Dinitro-o-cresol, 4,6-

Fluoride

Methylene bis(2-chloroaniline), 4,4-

Molybdenum

Phenylenediamine, p-

Phthalic acid, p-

Strontium
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Chemicals Sorted by Default Target Organ†
Table 6 - Technical Report

TRPH

† = These default Target Organ(s)/Systems or Effects are those reported to occur at the doses used to derive the reference dose.  Non-default 
Target Organ(s)/Systems or Effects may be justified through a detailed toxicological analysis of the chemicals present at a specific site.
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Target Organs/ Systems 
or Effects

Chapter 62-777, 
F.A.C. GCTL  

(ug/L)

Health-Based 
GCTL  (ug/L)CAS#Contaminants 

Health-Based Values for GCTLs in Chapter 62-785, F.A.C., Table A
Table 7 - Technical Report

Acenaphthene -Liver 20 42083-32-9
Organoleptic

Aluminum -Body Weight 200 70007429-90-5
Secondary Standard

Biphenyl, 1,1-  [or Diphenyl] -Kidney 0.5 35092-52-4
Organoleptic

Butyl acetate, n- -None Specified 43 NA123-86-4
Organoleptic

Chloride -None Specified 250000 NA16887-00-6
Secondary Standard

Chlorophenol, 3- -Reproductive 0.1 35108-43-0
Organoleptic

Chlorophenol, 4- -Reproductive 0.1 35106-48-9
Organoleptic

Chloropicrin -None Specified 7.3 NA76-06-2
Organoleptic

Copper -Gastrointestinal 1000 2807440-50-8
Secondary Standard

(a)

Cumene  [or Isopropyl benzene] -Adrenals -Kidney 0.8 70098-82-8
Organoleptic

Dichlorophenol, 2,3- -Immunological 0.04 21576-24-9
Organoleptic

Dichlorophenol, 2,4- -Immunological 0.3 21120-83-2
Organoleptic

Dichlorophenol, 2,5- -Immunological 0.5 21583-78-8
Organoleptic

Dichlorophenol, 2,6- -Immunological 0.2 2187-65-0
Organoleptic

Dichlorophenol, 3,4- -Immunological 0.3 2195-77-2
Organoleptic

Ethanol -Developmental 10000 40000064-17-5
Organoleptic

Ethyl acrylate -Carcinogen 0.4 0.7140-88-5
Organoleptic

Ethyl ether -Body Weight 750 140060-29-7
Organoleptic

Ethylbenzene -Developmental -Kidney -Liver 30 700100-41-4
Secondary Standard 700( )

Fluoride -Teeth mottling2000 4207782-41-4
Secondary Standard

(a)

Formaldehyde -Carcinogen -Gastrointestinal 600 140050-00-0
Organoleptic

Hexane, n- -Neurological 6 420110-54-3
Organoleptic

Iron -Gastrointestinal 300 42007439-89-6
Secondary Standard
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Target Organs/ Systems 
or Effects

Chapter 62-777, 
F.A.C. GCTL  

(ug/L)

Health-Based 
GCTL  (ug/L)CAS#Contaminants 

Health-Based Values for GCTLs in Chapter 62-785, F.A.C., Table A
Table 7 - Technical Report

Manganese -Neurological 50 3307439-96-5
Secondary Standard

Methyl acetate -Liver 3000 700079-20-9
Organoleptic

Methyl methacrylate -Nasal 25 980080-62-6
Organoleptic

Methyl tert-butyl ether  [or MTBE] -Eye -Kidney -Liver 20 NA1634-04-4
Organoleptic

Phenol -Developmental 10 2100108-95-2
Organoleptic

Silver -Skin 100 357440-22-4
Secondary Standard

(a)

Sulfate -None Specified 250000 NA14808-79-8
Secondary Standard

Toluene -Kidney -Liver -Neurological 40 1400108-88-3
Secondary Standard 1000( )

(b)

Total dissolved solids  [or TDS] -None Specified 500000 NAC-010
Secondary Standard

Trichlorophenol, 2,4,5- -Kidney -Liver 1 70095-95-4
Organoleptic

Trimethylbenzene, 1,2,3- -None Specified 10 350526-73-8
Organoleptic

Trimethylbenzene, 1,2,4- -None Specified 10 35095-63-6
Organoleptic

Trimethylbenzene, 1,3,5- -None Specified 10 350108-67-8
Organoleptic

Vinyl acetate -Kidney -Nasal 88 7000108-05-4
Organoleptic

Xylenes, total -Neurological 20 14001330-20-7
Secondary Standard 1E+04( )

(c)

Zinc -Blood 5000 21007440-66-6
Secondary Standard

(a)

NA = Not available at time of Rule adoption.

Note:  Table A in Chapter 62-785, F.A.C. was duplicated in Table 7 of the Technical Report.   Table 7 is for use only when 
making decisions regarding Rule 62-785.680(1)(c)2, F.A.C. 

(a) = Health based GCTL lower than Secondary Standard.  The Secondary Standard shall be used for this contaminant.

(b) = Health based GCTL higher than Primary Standard (number in bold).  The Primary Standard shall be used for this contaminant.

Note:  GCTLs based on organoleptic considerations are lower than the health-based values.

(c) = Health based GCTL lower than Primary Standard (number in bold).  The Primary Standard shall be used for this contaminant.
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Contaminant CAS # Csat (mg/kg)

Soil Saturation (Csat) Limits for Chapter 62-777, F.A.C.
Table 8 - Technical Report

Acetaldehyde 75-07-0 100000

Acetone 67-64-1 100000

Acetophenone 98-86-2 2100

Acrolein 107-02-8 23000

Acrylic acid 79-10-7 110000

Acrylonitrile 107-13-1 8200

Allyl alcohol 107-18-6 110000

Allyl chloride 107-05-1 1500

Ammonia 7664-41-7 N/A

Aniline 62-53-3 5500

Benzaldehyde 100-52-7 1600

Benzene 71-43-2 870

Benzenethiol 108-98-5 1300

Benzotrichloride 98-07-7 730

Benzyl alcohol 100-51-6 7000

Benzyl chloride 100-44-7 620

Bidrin  [or Dicrotophos] 141-66-2 540000

Bis(2-chloroethoxy)methane 111-91-1 0

Bis(2-chloroethyl)ether 111-44-4 3300

Bis(2-chloroisopropyl)ether  [or Bis(2-chloro-1-
metylethyl)ether]

39638-32-9 2800

Bis(2-ethylhexyl)adipate 103-23-1 230

Bis(2-ethylhexyl)phthalate  [or DEHP] 117-81-7 31000

Bromochloromethane 74-97-5 7300

Bromodichloromethane 75-27-4 3000

Bromoform 75-25-2 1900

Bromomethane  [or Methyl bromide] 74-83-9 3200

Butanol, n- 71-36-3 11000

Butyl benzyl phthalate 85-68-7 890

Butylate 2008-41-5 75

Butylphthalyl butylglycolate 85-70-1 11000

Carbon disulfide 75-15-0 730

Carbon tetrachloride 56-23-5 1100

N/A- Csat only applicable for compounds liquid at ambient temperature (melting points > 25ºC)
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Contaminant CAS # Csat (mg/kg)

Soil Saturation (Csat) Limits for Chapter 62-777, F.A.C.
Table 8 - Technical Report

Carbophenothion  [or Trithion] 786-19-6 80

Chlorine cyanide  [or Cyanogen chloride] 506-77-4 2500000

Chloro-1,1-difluoroethane, 1- 75-68-3 3500

Chloro-1,3-butadiene  [or Chloroprene] 126-99-8 1800

Chlorobenzene 108-90-7 680

Chlorobenzotrifluoride, 4- 98-56-6 270

Chlorobutane, 1- 109-69-3 540

Chlorodifluoromethane 75-45-6 1500

Chloroform 67-66-3 2900

Chlorophenol, 2- 95-57-8 53000

Chloropropane, 2- 75-29-6 1700

Chlorotoluene, o- 95-49-8 920

Chlorotoluene, p- 106-43-4 230

Crotonaldehyde 123-73-9 21000

Cumene  [or Isopropyl benzene] 98-82-8 1800

Cyanogen 460-19-5 250000

Cycloate 1134-23-2 180

Cyclohexanone 108-94-1 700

Cyhalothrin [or Karate] 68085-85-8 3.8

Cymene, p- 99-87-6 190

Dibromo-3-chloropropane, 1,2-  [or DBCP, 1,2-] 96-12-8 750

Dibromochloromethane 124-48-1 1300

Dibromoethane, 1,2-  [or EDB] 106-93-4 1500

Dibutyl phthalate 84-74-2 110

Dichloroacetic acid 79-43-6 550000

Dichlorobenzene, 1,2- 95-50-1 590

Dichlorobenzene, 1,3- 541-73-1 600

Dichlorodifluoromethane 75-71-8 880

Dichloroethane, 1,1- 75-34-3 1700

Dichloroethane, 1,2-  [or EDC] 107-06-2 1800

Dichloroethene, 1,1- 75-35-4 1500

Dichloroethene, cis-1,2- 156-59-2 1200

Dichloroethene, trans-1,2- 156-60-5 3100

N/A- Csat only applicable for compounds liquid at ambient temperature (melting points > 25ºC)
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Contaminant CAS # Csat (mg/kg)

Soil Saturation (Csat) Limits for Chapter 62-777, F.A.C.
Table 8 - Technical Report

Dichloropropane, 1,2- 78-87-5 1100

Dichloropropene, 1,3- 542-75-6 1400

Dichlorvos 62-73-7 2100

Diethyl phthalate 84-66-2 2000

Diethylene glycol, monoethyl ether 111-90-0 170000

Diisopropyl methylphosphonate 1445-75-6 3100

Dimethrin 70-38-2 6.5

Dimethylaniline, 2,4- 95-68-1 1800

Dimethylaniline, N,N- 121-69-7 820

Dimethylformamide, N,N- 68-12-2 140000

Dimethylphenol, 2,4- 105-67-9 11000

Dimethylphthalate 131-11-3 1200

Dioxane, 1,4- 123-91-1 100000

Disulfoton 298-04-4 780

Epichlorohydrin 106-89-8 55000

Ethanol 64-17-5 110000

Ethion 563-12-2 44

Ethoprop 13194-48-4 500

Ethoxyethanol acetate, 2- 111-15-9 30000

Ethoxyethanol, 2- 110-80-5 200000

Ethyl acetate 141-78-6 10000

Ethyl acrylate 140-88-5 3500

Ethyl chloride  [or Chloroethane] 75-00-3 1500

Ethyl dipropylthiocarbamate, S-  [or EPTC] 759-94-4 3300

Ethyl ether 60-29-7 22000

Ethyl methacrylate 97-63-2 1200

Ethylbenzene 100-41-4 400

Ethylene diamine 107-15-3 100000

Ethylene glycol 107-21-1 100000

Ethylene oxide 75-21-8 200000

Ethylphthalyl ethylglycolate  [or EPEG] 84-72-0 1700

Fluoride 7782-41-4 N/A

Fonofos 944-22-9 54

N/A- Csat only applicable for compounds liquid at ambient temperature (melting points > 25ºC)
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Contaminant CAS # Csat (mg/kg)

Soil Saturation (Csat) Limits for Chapter 62-777, F.A.C.
Table 8 - Technical Report

Formaldehyde 50-00-0 58000

Furan 110-00-9 14000

Furfural 98-01-1 13000

Glycidaldehyde 765-34-4 100000

Hexachloro-1,3-butadiene 87-68-3 1100

Hexachlorocyclopentadiene 77-47-4 2200

Hexane, n- 110-54-3 640

Hexanone, 2-  [or Methyl butyl ketone] 591-78-6 4200

Isobutyl alcohol 78-83-1 11000

Isophorone 78-59-1 4600

Limonene 138-86-3 110

Malathion 121-75-5 570

Mercury 7439-97-6 2.9

Merphos oxide 78-48-8 0.6

Methacrylonitrile 126-98-7 3100

Methanol 67-56-1 100000

Methyl acetate 79-20-9 69000

Methyl acrylate 96-33-3 9400

Methyl chloride  [or Chloromethane] 74-87-3 1100

Methyl ethyl ketone  [or Butanone, 2-] 78-93-3 25000

Methyl isobutyl ketone  [or MIBK] 108-10-1 3600

Methyl methacrylate 80-62-6 3600

Methyl styrene (mixed) 25013-15-4 210

Methyl styrene, alpha 98-83-9 1600

Methyl tert-butyl ether  [or MTBE] 1634-04-4 8800

Methylaniline, 2- 95-53-4 7600

Methylene bromide 74-95-3 2900

Methylene chloride 75-09-2 2400

Methylnaphthalene, 1- 90-12-0 410

Methylphenol, 3-  [or Cresol, m-] 108-39-4 14000

Metolachlor 51218-45-2 610

Mevinphos 7786-34-7 240000

Molinate 2212-67-1 740

N/A- Csat only applicable for compounds liquid at ambient temperature (melting points > 25ºC)
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Contaminant CAS # Csat (mg/kg)

Soil Saturation (Csat) Limits for Chapter 62-777, F.A.C.
Table 8 - Technical Report

Nitrobenzene 98-95-3 1000

Nitroglycerin 55-63-0 2100

Nitroso-di-ethylamine, N- 55-18-5 11000

Nitroso-dimethylamine, N- 62-75-9 100000

Nitroso-di-n-butylamine, N- 924-16-3 1900

Nitroso-di-n-propylamine, N- 621-64-7 8900

Nitroso-N-methylethylamine, N- 10595-95-6 2100

Nitrotoluene, m- 99-08-1 480

Nitrotoluene, o- 88-72-2 930

Octamethylpyrophosphoramide 152-16-9 100000

Parathion 56-38-2 240

Pebulate 1114-71-2 190

Phorate 298-02-2 1700

Propylene glycol 57-55-6 100000

Propylene glycol monomethyl ether 107-98-2 100000

Propylene oxide 75-56-9 80000

Pyridine 110-86-1 130000

Quinoline 91-22-5 68000

Styrene 100-42-5 1500

Terbufos 13071-79-9 220

Tetrachloroethane, 1,1,1,2- 630-20-6 1100

Tetrachloroethane, 1,1,2,2- 79-34-5 2000

Tetrachloroethene  [or PCE] 127-18-4 230

Thiobencarb 28249-77-6 170

Toluene 108-88-3 650

Toluene diisocyanate, 2,4/2,6- mixture 26471-62-5 2000

Tributyltin oxide 56-35-9 4900

Trichloro-1,2,2-trifluoroethane, 1,1,2-  [or CFC 113] 76-13-1 1000

Trichlorobenzene, 1,2,4- 120-82-1 370

Trichloroethane, 1,1,1-  [or Methyl chloroform] 71-55-6 1200

Trichloroethane, 1,1,2- 79-00-5 1800

Trichloroethene  [or TCE] 79-01-6 1300

Trichlorofluoromethane 75-69-4 1700

N/A- Csat only applicable for compounds liquid at ambient temperature (melting points > 25ºC)
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Contaminant CAS # Csat (mg/kg)

Soil Saturation (Csat) Limits for Chapter 62-777, F.A.C.
Table 8 - Technical Report

Trichloropropane, 1,1,2- 598-77-6 1000

Trichloropropane, 1,2,3- 96-18-4 940

Trichloropropene, 1,2,3- 96-19-5 340

Trimethyl phosphate 512-56-1 69000

Trimethylbenzene, 1,2,3- 526-73-8 250

Trimethylbenzene, 1,2,4- 95-63-6 250

Trimethylbenzene, 1,3,5- 108-67-8 130

Vernam 1929-77-7 170

Vinyl acetate 108-05-4 2700

Vinyl chloride 75-01-4 1200

Xylenes, total 1330-20-7 140

N/A- Csat only applicable for compounds liquid at ambient temperature (melting points > 25ºC)
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